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FOREWORD 

A committee composed of students, parents, teachers, ‘adminis- 
trators, college/university persons, and industry representatives 
has studied the science curriculum in ‘our public schools and made 
the recommendations contained in this report. These recommendations, 
if implemented, will improve science education at all levels in the 
state. This report should serve us well, giving direction aS we move 
forward together. It contains a compilation of ideas, suggestions, 
and information resulting from a serious examination of our present 
science program and the literature. i 


The fine work done by the Study Committee and various members of 
the Department of Public Instruction is gratefully acknowledged and 
appreciated. Their hard work and dedication are exemplified an the 
excellence ok this report. \ 

‘It is a first step to stimulate all of us who ive Watpoqeitite 
for the various facets of science education to assess our programs 
and strive for excellence. I encourage-you to use it and other re- 
sources to plan and implement better science programs at all educa- 
tional levels. Our State Department of Public Instruction, staff 

* stands ready to assist you in these efforts. 


State Superintendent of Public Instruction $ 
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EXECUTIVE SUMMARY 


Summary of Recommendations and Rationales 


RECOMMENDATION 1. The Commcttee recommends that science be considered basic 
to the curriculum and receive the equivalent of a full year of indtruction 
each year in each gnade K-8. It ts abso recommended that seience courses be 
offered each year for students in grades 9-12. 


Rationale: The Committee feels that science should be considered a basic com- 
ponent of the curriculum because of its multidisciplinary nature, motivational 
potential, cater importance, and emphasis on thinking skills. There is evi- 
dence to suggest that science is not given its proportionate share of instruc- 
tional time in both the elementary and middle schools. The Committee feels 
that steps should be taken to ensure that science is taught on a systematic 
basis and as a year's equivalent. A year's equivalent may be defined as not 
less than 135 hours of instruction in grades 7-8 and not less than 150 hours 
of instruction at grades 9-12. F 


RECOMMENDATION 2. The Committee recommends that The Principaks' Institute 
provide stakk development activities which identify alternatives for organtz- 
ang and scheduling a balanced program in which science 4s assured the time 
and attention it deserved ads one of the basics. 

Rationale: Elementary schools are placing heav@ emphasis on reading and math- 
ematics with the prime time of the instructional day given to these ,instruc- 
tional areas. Curriculum schedule models of the elementary instructional day 
should be studied and models developed that emphasize the appropriate cover- 


age of science in the instructional day as well as all other program areas. 


At the middle school and high school level many laboratory science 

- courses require flexible scheduling. Laboratory activities often require a 
longer period of time than the normal 55-minute period. Effective use of 
block scheduling of a two-hour period should be studied along with other al- 


ternatives to ensure adequate time for proper science instruction. 


RECOMMENDATION 3. The Committee, recommends that sctence be included in the 
annual testing program in grades 3, 6, and 9. 
Rationale: The Committee feels that there are specific, basic skills associ- 
ated with science instruction that should be mastered by all students by 
at 
aa 


bn, 


f 
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grades 3, 6, and 9. Many of these skills involve decision-making and problem- 
solving modes of instruction rather than memorization of science facts. The 
Committee feels that the inclusion of science in the annual testing program 
will help elementary teachers restructure their priorities and understand the 
importance of science instruction. The statewide evaluation program would al- 
low science educators to focus on the important concepts and processes in sci- 
ence and would provide feedback to teachers and administrators as to the ef- 


fectiveness of their programs. 


RECOMMENDATION 4. The Committee recommends that three units of sedence be re- 
quined for high schook graduation. These should include one unit of a Life 
Sckence on biology, one unit of a physical seience (4.e., earth secence, pkys- 
Acak science, chemistry, physics), and one additional unit of a Like seience, 
a physical science, or an appkhied science (i.e., electronics, horticulture, 
on other technically-oriented vocational courses). 
Rationale: The Committee feels that by increasing the graduation requirements 
of high school science courses, students will demonstrate improved performance 
on science achievement tests. Increasing the number of required science 

: * 
courses will also keep the 50% of all high school graduates who donot take a 
science course beyond the 10th grade actively involved in the science program 
for an additional year. By allowing one of the requirements to be an applied 
science course, new career opportunities may also be presented to students. 
Additionally, increasing the science requirements is in keeping with the 
trend set by other industrialized nations such as West Germany, Japan, and 
the Soviet Union, who are placing emphasis on science training for all citi- 
zens and not just a small elite group. 


¢ 


RECOMMENDATION 5. The Committee recommends that the science course of study 
fon grades K-8 for ak schools be a program covering the Life sciences, the 
earth sciences, and the physical sciences. 

Rationale: The Committee is recommending that all science in grades K-8 be 
of a basic nature surveying the major areas of science. This would alleviate 
many of the problems experienced with the life and earth science programs. 
The K-8 grades would feature a general course of study. Each year, students 
wotild study concepts of life, earth, and physical science. The instructional 
techniques employed to teach these courses would include such things as 
"hands-on" experimentation and demonstrations as well as textbooks. The cur- 


riculum would have many forces helping to shape it including: science 


5. r 


concepts, aes and facts; inquiry and investigative processes; emphasis 
on the inte 


i] " 
tudes toward Wdience; career knowledge; and yelerienshipe s of self and the en- 
vironment. 


RECOMMENDATION 6.Qkhe Committee recommends that the science course of study 
for grades 9-12 ee oad of fwo types of courses: 1) a group covering a 

Paes and technological courses, and 2) a group covering a 
B. academic courses. 


a 
’ study to fit their saat al and vocational sca sa Hopefully, such a 


‘broad range of courses woul 


norities, into the science. ‘Glasses. 


‘The applied and ationak 


\ 
science to everyday problems \ 


be overemphasized-in these co 
@ 


# of a more abstract nature and be suitable 
+ ing a science-related career above the 
technical level. Considerable emphg aSis will be placed on mathematics in 


ao 


The main difference will be content depth, emphasis on mathematics, and the 


¢to the world of work. Other courses 


placement courses, and a variety of othe electives. Other courses included 
7 


in the applied/technological group may variety of courses of an explor- 


atary nature and/or related to the world\: 


Nee 


By increasing ‘the number of science | gurse FSGUAESN SUES and by making 


the courses more relevant to the abilities: io the students, the Committee be- 
lieves that science achievement, science attitudes, and interests in science 


careers will improve 
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RECOMMENDATION 7. The Committee recommends that speccfications be developed | i 
by the State Department of Public Instruction which identify adequate facili-~ 

ties for akl children for K-12 Labonatory-onrtented serence instruction, 

Rationale: The Committee peceuiaes that most school systems do not employ a [ 
full-time person for the planning of facilitieg. Therefore, key specifica- 

tions of the design of adequate science facilities for all children (including [ 
handicapped) should be put in writing and reviewed by architects and school 

personnel. Federal and state laws should be incorporated into the specifica- [ 
‘tions where appropriate. | 


[ 
RECOMMENDATION 8. The Committee recommends that all plans and Specifications 


for new or renovated science facilities be approved by the Divisions of 
School Planning and Science of the State Department of Public Instruction. 
Rationale: The Committee feels that the Division of School Planning and the 
Division of Science should cooperate fully to ensure that building plans meet 
‘key standards that would enhance the science instructional program. The re- 
viewsof plans for new or renovated buildings by someone with the expertise in 
both facilities and science instruction would help eliminate the building of 


inadequate and nonfunctional facilities. 


in every School for Fa sOMah ity Okage science instruction in grades 
Rationale: The Committee feels that school systems should review the require- 
ments for adequate science facilities and develop a plan of improvement for 
their schools. Priorities should be specified and a yearly plan of action 
designated. Each year the priorities should be reviewed and evaluated. This 
process should show gradual improvement of science facilities across the 

state and, in turn, help enhance a laboratory-oriented science curriculum. 


RECOMMENDATION 10. The Committee recommends that additional state funds be 
appropriated on a per pupil basis (K-12) for the purchase of science laboka- 

tony equkpment, materials, and supplies and for the maintenance and repair 

- 04 equipment. ot 
Rationale: The Committee recognizes that a laboratory science program is one 
of the more expensive components of the curriculum. The inflationary rate, 
coupled with the reduction of federal funds, could cut into the schools' pur- 
chasing power. The studies of Coble and Rice (1) and Weiss (28) indicate the 


RECOMMENDATION 9. The Committee recommends that adequate facifities be pro- 


following factors as giving the greutest degree of difficulty in teaching sci- 
sine’ a) lack of supplies and equipment, b) insufficient funds, and c) not 
enough materials to individualize instruction. The Committee feels strongly 
that additional financial support from the state is necessary during these in- 
flationary times if a laboratory program is to be maintained. The dollar 
amount of such support should be determined by school needs, inflationary 
trends, and state assets. 


) 


RECOMMENDATION 11. The Committee recommends that an annual inventory of se" 
ence equipment, materials, and supplies be made in each schook and be acces- 
siblLetea.alk teachers hesponsible fOr Science instruction. 

Rationale: Weiss (28) has found that some types of equipment are available 
in many schools but are used in relatively few classes. The Committee feels 
that this recommendation will encourage the use of the equipment by all staff 
members. The tendency for certain staff members to store pieces of equipment ; 
in their classrooms and to use these items exclusively should be addressed in 
each school and avoided. - The inventory also would help new staff members be- 
come acquainted with the school's.resources. It would help science faculties 
in planning for future purchases and repair of equipment and in setting prior- 


ities for spending limited funds. 


RECOMMENDATION 12. The Committee recommends that adequate textbook funds be 
provided in grades 9-12 to ensure that every seience student 14 provided a 
science textbook from the most recently state-adopted list. 

Rationale: Eight dollars per student per year is not sufficient to purchase 
the needed textbooks at the high school level. Many high school science texts 
cost as much as twelve dollars. Some schools are having to use local funds or 
to use previously adopted books for some of their courses. The Committee 
feels that implementation of the above recommendation would ensure that the 


most current textbooks would be utilized in every science course. 


RECOMMENDATION 13. The Committee recommends that: 


a) emphasis be placed on safety standards in Gaeh: science teacher :train- 
Ang program, ; 

‘b) provisions for cwrrent safety standards be emphasized in planning all 
science Laboratory facikities. 


c) each LEA designate key personnel at the school Level and system Levee 
to be responsible for the organization and implementation of a sei- 
ence safety program. (Continued) 


"se 


aie 


d) each LEA conduct an annual scéence safety inventory vf facilities, 
equipment, materials , and supplies. 


e) efforts be made to Limit each Laboratory science ckass to a maxi- 
mum of 24 students, grades 7-12. 


{) a plan for the disposal of hazardous substances in schooks be de- 
veloped by the State Department of Public Instruction and coordi- 
nated with other branches of State Government. 

Rationale: Data show that a majority of science teachers have had little or 

no safety training in their preservice education. The Committée feels that 

science education professors have an obligation to review all commonly known 
1 safety standards and practices with their students. This, in turn, should 


“reduce the number and: seriousness of laboratory accidents. 


Architects and school planners should think of certain safety standards, 
over and above the ones prescribed by law, when designing new science facili- 
ie ‘ties. It is believed that the implementation of this recommendation will re- 


duce the number and seriousness of laborafory accidents. 


The Committee feels that the only way to achieve a safe laboratory envi- 
ronment is to* constantly give attention % keeping the program and facilities 
safe. It is recommended that LEAS focus on safety in two ways: 1) by having 
a key person in charge of conducting a ‘safety program and 2) by conducting an 
annual safety inventory of facilities, equipment, materials, and supplies. 
These recommendations should produce a greater sensitivity to safety in the 
laboratory. on the part of administrators, teachers, and students and a reduc- 


tion in the number and seriousness of laboratory accidents. 


The National Science Teachers Association has determined that no more 


than 24 students can participate safely in a laboratory situation. It is * 


particularly important to note that some of the introductory courses in phys- 

science and. biology may have 30 to 35 students.in a class. The Commit- ~ 
feels that this is unsafe and that such a large number of students in one 
should be avoided, if at all possible. 


Many schools have dangerous chemicals in their science stockrooms. Many 
of these\chemicals have been identified as possible carcinogens. Others are 
known to b& highly explosive. The question in the minds of mahy school ad- 


ministrators\is how to dispose properly of such chemicals. © 


‘ 
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~ ing shortages, particularly in the physical sciences. ? 
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RECOMMENDATION '14.. The Committee recommends that satanivs be nen cas cud hor 
appropriately cents sied sckence teachers who have @ majority of teaching rv- 
Sponsibihities in science to-Levels more competitive with co mranabhe pose- 
tions in ends fry" and government. 

ae cae 
Rationale: The National Education Association states that in 8-79 a per- 
son with a “bachelor's degree in math/ science could receive a third more pay 
from’ private industry than from teaching. _The Committee feels that the state 
should look at supply and demand when paying science and mathematics teachers. 
The increase in pay plus other incentives should help to attract and retain 
competent science teachers. Increased pay will help stop the exodus of the 


better qualified science teachers to industry and help to relieve the teach- 


~ 


RECOMMENDATION 15. The Committee recommends that science teachers be pro- 
vided mone empLoyment opportunities such as 12-month employment, summer schook 
teaching; consultative services, and/or extended. day activities, and be com- 
pensated at their beans monthey sakanry nate. 


' 


Rationale: The Conmittas feels ‘that many science teachers could be utilized 
in. educationally-sound ways to extend their term of employment beyond the nor- 
mal 10-month period. Twelve-month employment could be utilized to write cur- 
riculum, seek additional trainimg, and organize materials for teaching. Many 
teathers could be used to teach summer courses for regular summer school pro- 
grams, @pthers, could be used to provide enrichment science courses for gifted 
studénts. Still ‘others could be used on a consultative basis by pérks, z00S, 
nature museums, and businesses to develop informative materials for the gen- 
eral ‘public, The Committee urges that an organized effort be initiated to. _ 


utilize the expertisé of science teachersin order to extend their time of 

1 ae 
ne Be 

RECOMMENDATION 16. The Committee nodommerids that the establishment of more 

Scholarships by government, business, and industry to support undergraduate 


employment. ~~. 4% a“ 


* and graduate, students in science education be encouraged. 


Rationale: The Committee feels that a scholarghip/loan program would help to 


a * iabsay costs of. college programs, The. program could possibly help retain 


some of the 30% ‘of the first-year ‘teachers. who are lost to,other professions. 
Most students ‘would .be under a four-year commitment to. teach after having re- 


. _ “Seived four years “Of findncial assistance. Thé Committee feels that the pro- 


gram should -be: ext ended to include graduate-level science programs since only 
‘- 7 abet : eae 
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25% of the state's science teachers have master's degrees compared with 50% 


* 


a: 


of science teachers nationwide. The scholarship program would be another in- 


centive to attract competent people'to the science teaching field. 


R@ROMMENDATION 17. The Committee recommends sLmproving scerence teaching in 
grades 7-12 by: ' 


a) providing time for all science teachpes to set up and manage Safe 
kLabonatony activities. 


b) scheduling fon all science teachers a minimum of course prepanra- 
ae tions, preferably two. 


c) providing each science. teacher ckericak help when needed. 


d) providing aides in each science class when needed. we 


Rationale: Small salary incentives are not enough to maintain consistently- 
high sgience teacher iesagan The Committee recognizes that improved working 
’ conditions must also be a pat of the plan to attract and keep competent 
JSRASNENSs The Committee feels that the assignment of teaching loads is of 


tions can affect a teacher's ability to plan and Sonduae desirable oratory: 


oriented courses. The Committee also recognizes that "laboratory courses re- 


"~ 


'.,quire additional time for planning, setting up, and conducting. A planning 

- period during the school day is highly desirable. Unencumbefed time before 
and after school should, also be considered. A person who is chairing a Sci- 
ence Department should be given additional time to conduct the chairperson's 
duties and responsibilities. Clerical assistants and laboratory aides could 
also play a major role in making science teaching more desirable. If funds 
are limited, then an organized program utilizing advanced high school stu- 
dents should be developed. . ; ae 
RECOMMENDATION 18. The Committee recommends that in- service programs: 


a) neceive dncreased emphasis for the Amphovement of K-12 science 
teachers' competencies in subject matter, CERES methodology, . 
and Learning theories. 


b) be aie and implemented by persons and institutions necog-: 
nized as havitig professional and academic quakific 
Sources essential to professional quality... 


¢) be’ designed to provide for continuous training, 
dng Specific needs and interests of educators. 


d) be conducted on a continuing basis for administnatons 04 each ; 
LEA, concerning trends and issues in science education. . 


and Ae- 


meet- 


pias * ae | “ ly 


"prime importance to a successful scienge program, Too many course prepara- } 


The 


Rationale: In her national study of science teachers, Weiss (28) claims that 
areas in which a sizable number of teachers would like additional assistance 
include: sueaiiins information about instructional materials, learning new 
teaching methods, implementing the discovery/inquiry approach, and using ma- 
nipulative or "hands-on" materials. The Committee feels that the general 

thrusts of staff development should be in the direction to produce science ° 
teachers who are competent in subject matter, teaching methodology, and 
learning theories. | ~ 


The Committee feels that in-service programs should be conducted by pro- 
fessionals who have the academic qualifications, as well as the essential re- 
sources, to make the program one of highest quality. ystems should avoid 
taking the "cheapest" way out by hiring a less qualifiled individual when a 
better qualified person is available. Also, pene ld avoid selecting 
in-service leaders at the "last minute."' This usually brings about a reduc- 
tion in quality of the program. Master teachers should be utilized whenever 
possible. 


The NSF Review (26) states that “in-service programs and activities ap- 
pear in many instances to be developed to meet a specific need at a particu- 
lar time with little thought to sequence and continuity of in-service pro- 
grams. The net effect is often of the patchwork or band-aid variety with - 
little or no evaluation of programs and activities being done.'' The Commit- 
tee feels that in-service activities should be conducted to meet the identi- 


fied needs of science teachers. The in-service program should emphasize the, » 


continuous growth of the professional science teacher and help transform this 
person into a master teacher. Credit should not be given to teachers for 
courses that are not related directly to their teaching assignments. 


The Committee also recognizes the importance of keeping administrators 
abreast of the most current trends in science education. Administrators are 
the instructional: leaders and evaluators, and often control the funding lev- 
els of instructional supplies. Administrators must, therefore, be made aware 
of the major trends and needs in science education. 
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RECOMMENDATION (19. The Committee recommends that addtional preservice and 
AN-SCAVLCR PHO anctude training. in the use of approprrate technologies. 
RECOMMENDATION 40. The Committee recommends that each LEA seek help and co- 


operation from ustry in providing science programs which make use 0f cur- 
nent techno Logy.\: eM 


' ¢ 

. % : F : : ‘ 
Rationale: | The question arises as to whether science personnel of North Caro- 
plod A _ bo 


lina-are prépared and trained to capitalize on the use of innovative technolo- 
gies for science instruction. Preliminary sketches of informtion seem to in- 
dicate that training in the use of calculators and computers is usually based 
on ‘personal interests of science teachers rather than on a well-coordinated 
plan of training and usage. Weiss (28) indicated in her.1976-77 study that 
while 36% of all 10-12 schools surveyed had computers, only 9% of 10-12 sci- 
ence classes ever used them. The Committee feels that the leadership of the 
Governor,: SDPI, and key universities should be utilized to train hundreds of 
additional science teachers in the use of innovative technologies. It also 
feels that industry can play a key role in providing expertise and equipment 


for such an endeavor. 


RECOMMENDATION 21. The Cammittee recommends that the State Department of 
Public Instruction (Division of Science) appoint and work with a committee 

to study the Levels of, and requirements for, science certification and to 
present recommendations to the Division of Teacher Education Standards and 
Certification, | 

RECOMMENDATION 22. The Committee recommends that subject matter competen- xz 
cies be Listed for each Level of certification. 

Rationale: The Committee feels that certification levels should be more re- 
fined than in the past. Each level has specific subject matter competencies 
and professional competencies that could and shoufd.be clearly delineated for 
students and institutions alike. The Committee feels that, in many instances, 
_ the science backgrounds of the 4-6 and 6-9 teachers of science should be 
broadened in the various areas of scienge. At the same time, the uniqueness 
of the students at these age levels makes an increase in competencies in, 


learning theories and methodology also appropriate. 
‘ ‘ | 


The Committee also feels that an increase in subject matter competencies 
should be required for the 300 certification, which allows a teacher to teach 
* ast sciences. The subject matter competencies should include study in the 
four major areas of earth science, biology, chehistry, and nkivekos opposed 
to concentrating most of the science course work in just one area. Hopefully, 


16 = 


6 % 
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this will provide a teacher with a broader base of science ssubject matter. 


& 2 
“RECOMMENDATION 23. The Committee recommends: 


a the employment of a Science speciakist (supervisor, coordinator, 
consultant) at each Local Education Agency to worfewith. the teach- 
ers at the school Level to implement and maintaig the science cur- 
nricukum in North Carolina. 


the emBtoument of Science consultants for the eight state regional 
centers to work with central office stats and teachers in the lo- 
cak school systems to impLement and maintain the science curricu- 
Lum in North Carolina. 


Rationale: The Committee feels that the employment of science specialists at 
the regional centers and in LEAs is mandatory if, the schools are expected to 
implement the other recommendations in this study. Of the 143 LEAs in North 
Carolina, only seven have full-time science supervisors while eight other LEAs 
have supervisors with dual responsibilities, u8ually science/math. Additional 
personnel with science expertise will be required if the science program re- 
vision is to be a success. This is particularly true at the elementary level 


and middle school level. es 


Results from Implementation of Recommendations 


*. 
The Science Curriculum Study Committee, in planning and organizing for 


the study of the state science program, divided the study into three major 
areas: curriculum; facilities, equipment, and materials; and staff. Each 
area of the science program must be strengthened in order to achieve excel- 
lence. Improvements in the curriculum would not likely be effective if 
changes are not made in the staffing of this program. Likewise, changes in 
the area of facilities alone are not enough to ensure a quality science pro- 
gram. The success of improvements in one area of this study is dependent 


upon the improvements being made in the other two areas. 


. 2 
If the recommendations of this Committee are accepted and implemented, 


the following improvements will be “ete in the science program: 


5 


1. Increased science aéihewenent Ze sitients at all levels. 
Z. Increased enrollment in science courses. 


3. Increased instructional time allotted to the teaching of tf 
science. § = 


4. Improved and more comprehensive course of study. 
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Improved evaluation of basic science skills at prades 3, 
6, and 9. 4 


Improved: science facilities for science laboratory instruc- 
tion. 


Additional science equipment, materials, and supplies. - 


Sufficient secondary level textbooks to ensure each science 
student a current science textbook. 


A systematic approach ‘a equipment repair and maintenance. 


Raita use of science Si and materials by science 
staffs. 


Better acquisition and use of current technologies such as_~ - 
computers in the sciénce program. 


A greater emphasis on safety in the science laboratory. - 
More competent science teachers with proper certification. 


Improved conditions of the science teaching profession, 
making it more attractive. 


Improved preservice and in-service programs for science 
teachers, administrators, and other school personnel. 


. : 4 . , . 
A more scientifically-litérate society. 


All of the above improvements are worthy of consideration. The Commit - 


afte 
tee feels. that the State Board should direct the Division of Sedenee to de- 


velop a plan of action, including a time line, to implement the needed im- 


provements. This plan of action should be. adhered to in order to, ensure an 


orderly and progressive improvement. of science education across the State of 


North Carolina. Bae 
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CHAPTER 1 
ORGANIZATION OF THE STUDY 


The Science Curriculum Study Committee was appointed by Dr. A. Craig 
Phillips, State Superintendent of Public Instruction, in late April 1980 after 
the State Board of Education approved the study. The Committee was formed in. 
response to a need to study the total science program as observed and ex- 
pressed by educators in all capacities and at all levels throughout North 


Carolina. 


Purpose 
The purpose of the Science Curriculum Study Committee was to thoroughly 

‘review and study the status-of-the state science program and to devetop rec=———————— 

ommendations which, upon implementation, would significantly improve the 


quality of the total science program in North Carolina, grades K-12. 


Committee 


The Science Curriculum Study Committee was composed of 24 members -repre- 
SeNiaTe various groups and backgrounds as follows: ; 
Six teachers--one K-3, one 4-6, one life science, d 


one earth science, one biology, and 
one chemistry/physics 


Four local supervisors--one half-time science, 
half-time teacher; two science/math; 
one general P 


—Fhree-prifcipals--one elementary, one middle, one » 4 
high school 


4 Three university science educators ; 4 
One assistant superintendent a 
One university scientist ‘B, 
® Two industrial scientists “ . 
Two parents . 
Two students. 
— Ay, 


State geographical representation was evident in the Committee with mem- 
bers from the-mountains to the coast and the Virginia State line to the South 


ry 
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-Carolina State line. Also evident was the composition of the Committee by 
race and sex, with 16 white and 8 minority members; 17 male and 7. female mem- 


bers. 
f 


Support Staff 


In addition to the Committee, members of the Department of Public In-%\ 
struction played an active role in working with and providing assistance to 
the Science Curriculum Study Committee. The following DPI staff were in- 


volved, to varying degrees, in the study: 


State Superintendent . 

Deputy State Superintendent 

Assistant State Superintendent for Instr. Services 

Deputy Asst. Superintendent for Instr. Services 

Special Assistants for Instructional Services 
Elementary Education - 
Middle Grades Education i ig 
Secondary Education 
Curriculum §& Administration 

Division of Science Staff 

\ Director 
Assistant Director 

Consultants, (3) ‘ “2h 


Secretaries (2). - a 


Pre-Committee Work, 


Once the decision had been made to conduct the Curriculum Study, with 
State Board of Education approval, a Coordinator within the Division of Sci- 
ence was chosen. The Coordinator, Division Director, Division staff, Asst. 
State Superintendent, and Deputy Asst. Superintendent, after much work and 
discussion, decided on the Committee composition. A recommended list of pos- 
sible Committee members was compiled and then prospective members were indi- 
vidually invited to serve on the Committee, Afterall had accepted, one mem- 
ber was asked to serve as Chairman.  € 


Committee Organization @ i 


Prior to the first Gommittee meeting, a form was given to local science 


supervisors and university) science edycators at, their annual meeting 
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requesting a list of major issues and questions facing science education, both 
nationally and statewide, which the Committee should address. The Division of 
Science staff also completed this form. A compilation of responses from the 

form led to a list of 20 major questions‘that fell into three major categories: 


Curriculum, Facilities, and Staff. The Committee was then organized into 


three subcommittees with the following areas of responsibility: 


Curriculum Scope 
Sequence 


Facilities . Facilities 
Equipment 
Materials 


Staff Preservice/In-service 
Certification, 


Procedure 


Each subcommittee functioned under the leadership of a Chairperson with 
assistance from one member of the Division of Science staff. The subcommit- 


tees worked independently on their areas of responsibility. However, at the 


conclusion of each work session, subcommittees reported on their work and 


progress to the full Committee. The procedural plan of study of each subcom- 


_mittee way. ° 


1, Identification of major questions c 
2. Identification of related subquestions 
3 


Collection of background information and data 
pertaining to these questions 


Analysis and discussion of data and information 


> 


Development of recommendations for science edu- 
cation : 


6. Identification of possible outcomes if recom- 
mendations are implemented. 


é 
Process 


The first full meeting of the Science Curriculum Study Committee was held 
on January 5-6, 1981, with subsequent meetings averaging one per month through 
the last developmental meeting which was held June 23, 1981. Over the next 


.several months, the Committee ee and Coordinator developed a full draft 


report from the work of the thrte subcommittees. Copies of the draft report 


were sent to each Committee member during the first week of January 1982. 
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Additionally, a summary of the draft report was sent to science supervisors 
and university science educators. Reactions to the draft were requested and 
received from these groups. The full Science Curriculum Study Committee met 
on February 3, 1982, for final revisions of this report. The completed re- 
port was then presented to the State Board of Education in the spring of 
1982. 


CHAPTER 2 


“. BACKGROUND STATUS OF SCIENCE EDUCATION 


, 
‘ 


Numerous national and world events in the mid to late 1950s reminded 


Ameritans that thesWmited States was being challenged scientifically and tech- 
nologically. The flurry of activity which followed for the next two decades 


in science education was unprecedented in the history of American education. 


Activity began with numerous conferences to explore the possibilities for 
improving science education. These conferences were attended by a combination 
of prestigious research scientists, psychologists, science education profes- 
sors, and .public. scho@jeducators. The mission of the participants in the 
conferences was to suggest ways and means of making the United States second 
to no other. nation in the devélopment of human potential in the technological 


race. 


, 


The ultimate outcome of conference deliberations was to attack the prob-. 
lems of sciencé education on two fronts: 1) to update hie K-12 science cur- 
riculum and 2} to'ein ‘the teachers in how to teach the newly-developed pro- 
grams. The federal government, primarily through the National Science Foun- 
dation, appropriated substantial funds for the development of major science 
curriculum projects at all levels... Major projects for elementary science, 
earth science, biological selence, physical science, ‘chemistry, and physics 
were all initiated and supported through federal funding. These cul riculum 
developmental teams were comprised of research scientists, aah: ane 


specialists, public school educators, psychologists? and learning theorists. 


During the same period of time, millions of dollars also were spent in 
an attempt to train teachers to teach the newly- developed programs. Coop€r- 
ative efforts among the National Science foundation, colleges and universi- 
ties, and the public school systems led to the development of academic year_ 
institytes, summer institutes, and leadership development conferences. 
Weiss (28) notes that attendance of teachers at National Science Foundation- 
sponsored workshops and institutes generally increased with increasing grade 
level, with almost half of all high school science teachers having partici- oe 
pated. ae ‘ 
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The ERIC Clearinghouse for Science, Mathematics, and Environmental Educa- 
tion notes in its 'Summiry of NSF Literature Review in Science Education" (26) 
that the federal government also had a major part in funding science equipment 
‘and materials for pgblic schools. The National Defense Education Act of 1958, 
the Vocational Education Act of 1963, the Economic Opportunity Act of 1964, 
and the Elementary and Secondary Education Act of 1965 permitted the use of 
federal dollars to purchase key support materials and equipment for science 
instruction. The report further indicates that 69% of the secondary schools 
and “66% of the elementary schools in an Ohio State University survey taken in 
the early 1970s used NDEA funds for the purchase of science equipment and sup- 
plies. Tha report concludes that since 1968, the financial assistance priori- 
ties established by federal programs and followed by states and most local 


schools have placed less emphasis on support for science education. 


Based upon past program developments and the level of financial support, 
one might conclude that American science eduéation would have an extremely 
. high status when compared with other countries. In a report authored by 
Izaak Wirszup, professor of mathematics at the University of Chicago and an 
authority on Russian mathematics education, quite the contrary is Pauls in re- 
gard to Russian education (30). Wirszup claims that every Russian youngster 
who completes 10 years of elementary and secondary schooling, as 98%~report- 
edly do, has a thorough grounding in arithmetic, algebra, plane and solid 
geometry, plus two years of calculus, five years of chemistry, a year of 


“astronomy, five and a half’ years of biology, and five years of geography. 


By comparison, NSF studies found that only 9% of American high school 
graduates had one year of physics; 16%, one year of chemistry; 45%, one year 
of biology; and 7%, one year of general science. In 1976-77, over 56% of the 
districts responding to a NSF study indicated that they required no mathemat- 
-4es courses, or only one, for graduation from high school (24). 


Efthalia and John Walsh in their article, "Crisis in the Science Class- | 
room," claim’that the Soviet's reform.of science and math compulsory educa- 
tion and comparable efforts in other socialist-countries and in friendly ri- 
vals such as Japan and Western Europe are seen as putting the U.S. future in 
question (27), The Russian's educational mobilization program in. science and 


* 


mathematics’, now in its-16th year, is designed to prepare all Soviet youth to 


participate fully ‘in an advanced technological society. The Walshs claim that 
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the available data on the U.S. system of science ‘education indicate that stu- 
dents "on the fast track, taking advanced courses," are as well or better pre- 
pared in science and math as American students have ever been (27). The prob- 
lem comes in the under-representation of women and minority students in this 
select group and with the low level of competence in science among the large 


majority of students. The February 1, 1982, edition of Newsweek magazine (2) 


states:. 
Students who know they want to specialize in science generally can 
‘find the training they need. It is the general students--tomorrow's 
businessmen, lawmakers, judges--whom the schools are failing. That 
widens the gap between the 3 million professional scientists and en- 
gineers and 224 million others who.view technology as an undecipher- 
able and threatening black box. , 


Based upon NSF-sponsored studies, two-thirds of the states require only 
one year of high school science for graduation, the other third require two . 
years. Fifty percent of the high school students complete their science grad- 
uation requirement via a course in biology, usually in the 10th grade. There 
‘is, then, virtually no impact on these students relative to science in their 
last, two years of high school. For most, their last physical science course 
is completed in junior high school. 


- 


Wirszup (30) concludes the following: : % 
The question is of a scientific elite. The United States has a 
superior elite in science and mathematics. But ours is a small 
elite, while the Soviets are training a new elite, a large elite, 
and the general population will be much more sophisticated in 
science and math than we are. , 


- 


The challenge presented by other nations to the technological and scien- 
‘tific superiority of the United States citizenry is a critical reason for as- 
sessing the current status of science education in the United States and par- 
ticularly in North Carolina. | 


Governor Hunt (5) recognized this challenge as an emerging crisis in his 
address to the Annual Meeting of the American Association for the Advancement 


of Science in January 1982 when he said: 


» Much has been accomplished over the last 30 to 40 years by our pre- 
vailing structure of scienée and, technology. Now, however, a cri- 
sis is emerging: U.S. output per man-hour has leveled off or de- 
clined in recent years. Results of basic research no longer perco- 

_ late through our ecdnomy fast enough or effectively enough to in- 

, ‘crease productivity ‘substantially. Education in the United States 
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is less rigorous than that of several other nations. And we have 
not devised the organizational means to generate and use knowledge 
of how to manage land, water, and air resources properly and to 
minimize dangers associated with toxic, hazardous, and low-level 
radiation waste. 


U 


In dealing with the emerging crisis, we must foster throughout so- 

_ ciety the creative potential of science and technology by techni- 

- cal and organizational innovation, which together constitute tech- 
nological innovation . . . technological” innovation must be con- a 
strued as more than an end in itself. Its larger purpose is meet- 
ing the needs and desires of people. This is a function of values 
tind beliefs and of political and economic processes. The emerging 
crisis I have mentioned is a -reflection of such concerns. Govern- 
ment--particularly state government in partnership with academia, 
industry, and people--has a clear responsibility in resolving this 


crisis: : 
_ A second reason relates to the practical economic value of sgceubeid: ike 
citizenry so they are able to assume leadership and employment in higher pay - 


ing technologically-based industries of the future. This has been repeatedly 


. stated as a goal by Governor Hunt and Governors who preceded him. 


The legislature responded to this need by providing funds to establish 
the North Carolina School of Science and Mathematics. However, a broad- | 
based program for improving science and mathematics education in North Caro- 


lina is yet to be realized. 


President Carter recognized the ried importance of studying our sci- 
asce and engineering educational programs in relation to their quality and in 
their ability to. produce the number of graduates necessary to meet the long- 
term needs of ,our country. In February 1980, President Carter ‘instructed the 
‘National Science Foundation and the Department of Education to collaborate on 

a Study of the current state of science and engineering education in the 


United SUARGPY 
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The inion Science Foundation and ce Departinent of Education made 
their final report in October 1980 (24).' Major areas of concern identified. 


by NSF and DOE are as fol lows: . oS Re a es A 
1. The nationwide trond toward a. wore ag time etd courses de 
voted to science and technology taken by students! erent their 
K-12 education program. ’ 


This trend has’ been brought about as a result of Several ‘fac, : 


ee 


tors. At the elementary level, ME tocus on "basics" is hav- _ 
ing an impact on’ science teaching. | Instructional time. is 
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‘devoted to the basic reading, language arts, and mathematics 
eee skill 8 seience is not viewed as basic. At the secondary lev- 
, el, school systems have reduced their high school graduation 

_ requirements in science with only’ one- -third of the systems re- 

\ quiring more than éne course to ‘graduate. 


“2.. Ford students who ane not “intenested An pryo fessional sedenttiea 
“4 and, engineering careers, mone emphasis needs to be pkaced on 

science curricula directed toward: providing students with a’ 
better basis for understanding and- dealing with the science 

. and \technology ‘they arene as cktizens, workers, and pri- 
cP og vate individuals. et oer 
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The earlier curriculum projects’ were developed around the . 
"structure of the discipline--the ‘concepts" ahd the scientific 
© ie EP ee: processes J: These projects were ‘designed to develop programs | 
‘for future ‘science and engineering majors. This mismatch of 
“current. scourses in secondary science and the needs of a major- 
ity ‘of our students must be’ Fectified. , \ 
3. Mane emphasis needs to be placed on ekectronic technokogies — 


and the roke these technologies can play in addressing exist- 
ing. needs. 


i .  Computérs offer possibilities for ‘more ‘interactive instruc- at 
tien in science ranging froftdrill and :practice to the simu- ° 

5 a é lation of complex problem situations. Computers might also 

Me afford. more individualized diagnostic and performan test- 

ing that is mone obras ereateG, than. aes used multiple- .~ 
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ae and keeping an Srehete “munition of science teachers ih 
meet the personnet demands of the public schools. nes 


soe ae 
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The ) report. concluded “that college’ “students are not pursuin, 

ee 4 ~ teaching, careers or are leaving teaching careers shortly after’ <2e . 
entering, due to} a lessening in. the attractiveness of science 

& e teaching careers and because of more desirapte employment out- 

* ae * “side/oF teaching. Based on, theiorth Carolina Science Teacher’ 


oP; a ‘Profile, Grades 7-12, 1980-81 (16), approximately one-third. of 


- the first-year secondary ‘science teackers drop out during or ees is 4 
a "immediately after their first. year of teaching. The Profile 
further states that: the "holding power" of the science teaching 
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> ar at benefits offered private sector employees, particularly in sci- 
: i enge-related fields, are often mentioned as major reasons for 
people leaving the teaching profession) 
5S. Stopping the erosion of the teacher support System which Mia 
to provide quakity instruction to all stut ents. 
There are many components of the teacher support system. The ~ 
system includes the following: available support supervision 
to help answer certain pedagogical problems, adequate labora- 
tory facilities and equipment, adequate textbooks, and adequate 


cies. In the past few years, financial support, particularly at 
‘the federal level, has declined drastically. Inflation has out- 
paced budget increases for equipment purchases and salary in- 
creases. ; nay ae tans 


The five major areas of concern listed above formed the base from which 
the North Carolina Science Curriculum Study Committee launched its study of : 
'the science curriculum in the state's public schools. : 


The~remaining chapters of this report focus on the problems and chal- 
lenges associated with three major areas of the science ‘program: » 1) the sci- 
ence curriculum, : 2) facilities and materials, and 3) competent staffing. ‘All . 
” of the five areas of concern listed in the President's report are covered in” 


; one of the three major Pregaon areas listed’ SHO) ie 


y in-service and summer institutes for improving teacher competen- 1 
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: j + CHAPTER 3 


CURRICULUM IN SCIENCE EDUCATION 


The Purpose and Rhilosophy of Science: Education (19) 


The’ primary geal of science education is to ensure that each child who 
attends the public Schools will become seientificarly Literate. Both the in- 
dividual student and SOGLEEy\ar the beneficiaries when this is accomplished. 
Scientific literacy is ingen for the layperson as well as for the pro- : 


fessional who chooses a career in science or in a science-related field. % 


\ 


The goal of ‘science education may be realized through the accomplishment 


of the objectives of science instruction: 


1. To learn certain scientific ‘concepts and facts. 


2. To develop the skill ‘to manipulate and/or operate science 
equipment. 


3. To become more proficient in science process skills such as: 
observing, predicting, interpreting data, classifying, con- 
trolling variables, inferring, formulating hypotheses, ex- f . 
perimenting,. measuring, and formulating models. F 


4. To acquire attitudes necessary for living successfully in ° 
and contributing positively to a technological society. 


a 5. To foster intellectual development. . ' 


. _ 6. To develop an appreciation for the uses,_ pROneEAESs and lim- 
itations of science to society. ‘ 


mportant-aspect-“of-everyone*s~intel tectual eM 
deavor. It ais the underlying basis of technological advancements. Our way ON 
of life is constantly influenced by the end products of science. Our modern 


| ; conveniences, c our health, “the basis of our “ecoffomy , “and our’ ‘ability to wage 


il lA Blaha oil hohe 
war or encqurage peace--all . depend upon science in some way. 


To many, the 20th century has come to be known as an age of science; it 


has been an era of constant change. Our young people must be prepared to 
meet the challenge of change. ‘This chaJlenge must be. confronted with an in- 
_ hovative program supported by a compete t staff, flexible ene adaptable fa- 


cilities, and an adequate budgets 


All students must be provided science erotics Fhat will assure them 
of developing concepts, ss ata and skills which will enable. them to live 
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and function effectively in an everchanging scientific and technological soci- 
ety. Each student is an individual with individual interests, aspirations, 
and abilities--different from all others. Every child must succeed and find 
satisfaction in learning science. AB Eee ENE for individual exploratory 


learning should be provided, as well as small- -group and large- group learning 


‘Situations, with a variety of teaching and learning media to suit individual * 


needs. 


A science program must recognize the interdisciplinary nature of science 
and-allow students to see science as an entity as well as separate disci- 
plines. Students also must see the relationship of science to mathematics, 


' English, social studies, and other subjects in the cirriculum, This can be 


accomplished by instructional i lial which provide for proper correlation 
of science with other program areas, Emphasis. on laboratory experiences is 
necessary for students to develop the skills of inquiry and an appreciation 
of the. ways of science. The program should provide for an awareness of ca- 
reer opportunities in the field of science and how science is applied in the 
world of ‘work, Valuable assistance can be obtained from industry and the 
community with this aspect of the program, . 


(Pp Project synthesis, one of the most comprehensive studies of the status of 
science education as it exists in the U.S. at the precollege level, was recent- 
ly presented to the National Science Foundation (3). A major task of the proj- 
ect was to identify, in very broad terms, the most basic goals or groups of 
goals (goal clusters) of science education. The goal siustersMaciude Teantie 


PeApererson and 4) career choice. . ‘They are defined here briefly: 


Goal Cluster I: * Personal Needs. Science education should prepare 
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their own lives and for coping with an increas- 
- ingly technological world. : 


Goals that fall into Category I focus on ‘the needs of the sndlvdas 
ual. For example, there are facts and abilities one needs to be a 
successful consumer or to mairftain a healthy body. One should at 
have some idea of the many ways science and technology affect one's 
life. Knowing that is still not enough. Science education ‘should ~ 


i) 


cme ‘foster attitudes in individuals which-are -manifested-in.a-propen-. 


sity to use science in making everyday” cee nein and solving every- 
| day problems, 


t 


“27 = 


Goal Cluster II: Societal Issues. Science education should pro- 
duce informed citizens prepared to deal respon- 
sibly with science-related societal issues. 


Category II goals relate to the needs of society. They pertain, 
-¢ for example, to the facts and skills a person needs to deal with 
the enyironmental and energy~issues which affect society at large. 
In order to vote intelligently on science-related societal issues 
or participate in responsible community action, not only are spe- 
cific facts and skills important, but also an understanding of 
the role of science in society, a knowledge of issues and how sci- 
ence relates to them, and a recognition that in providing the so- 
‘lution to one problem science can create new ones. Of course, to 
develop informed, concerned citizens and wise voters, science edu- 
cation also must Be concerned with attitudes. It must instill in 
students a sense of responsibility, an appreciation of the poten- 
tial of science to solve or alleviate societal problems’and a 
sense of cuStodianship to protect and preserve that natural world 
with which.science concerns itself.° 


A common element of personal an@societal goals is the importance 
of the applications of science to problems of personal and soci- 
‘ ence to such problems, it is necessary that they have an under-!| | 
- standing of the problems, of the aspects of science which apply » 
to the problems and of the relationship between science and 
these problems. Students should also’ have experience in the 
processes of applying science to the solutions of such problems. 


Goal Cluster III: Academic Preparation.’ Science education should 
allow students who are likely to pursue science 
academicakly as‘well as professionally to ac-. 
quire the academic knowledge appropriate for 
their needs. . 


Goals in this category pertain to scientific ‘ideas and processes’ 
~omencrerrecenneooroomo@h teh-form-a~part-of--the-structure..of.scien 

which may not be related easily to specific decisions about one's” 
own life or about societal issues, yet which are necessary for. any 
further study of science. 
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ae should give all students an awareness of the na- 
; ture and scope of a wide variety of science and 

technology - related careers open to students of 

varying aptitudes and interests. ; 


. Science classes in‘all disciplines and at all levels which prepare 
students to make informed career decisions regarding jobs related 
to science and technology would logically place emphasis on topics 
and learnings such as: awareness of the many possible roles and 
jobs available in science and technology including such careers as 
scientists, engineers, technicians, ‘equipment designers, computer 
programmers, © laboratory assistants, as well as in jobs which apply 

_ scientific knowledge in agriculture, nutrition, medicine, sanita- 
tion, conservation, etc.; awareness that persons. of both sexes, 
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etal relevance. In order for students to be able to apply sci- -'‘ 


c_ Goal Cluster IV: Career Education/Awareness. Science education 
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all ethnic backgrounds, wide ranging educational and ability lev- 
els and various handicaps can and do obtain such jobs; awareness 
of ‘the contributions persons in such jobs can make tos society as 
a whole; knowledge of the specific abilities, interests, atti- 
tudes and educational preparation usually associated with partic- 
ular jobs in which individual students are interested; a view of 

— scientists as real people; a clear understanding of how to plan 
educational programs which open doors to particular jobs; “a rec- 
ognition of the need for science, mathematics and language arts 
coursework as well as a broad base in the social sciences to bet- 
ter understand the relationship between science and‘society; a 
knowledge of human and written sources for further information in 
all areas listed above. - . ~ 


oe 
Curriculum Recommendations and Rationales 


RECOMMENDATION 1. ‘The Committee recommends that science be 
considered basic to the curriculum and receive the: equiva- 

Lent of a full year of instruction each year in each grade 

K-8. It 4s also recommended that science courses be of- ° 

fered each year for students in grades 9-12. 


John Dewey believed that the primary purpose of our schools is to devel; 
op in students the ability to think. In 1962, a Natianal Education Associa- 


tion study entitled The Central Purpose of the School (9) made the following 


statement :, tee 
The purpose which runs through and strengthens all other educa- 
tional purposes--the common thread of education--is the develop- 
ment of the ability to think. We have assumed that a central 
purpose of the education is to contribute to the intellectual 
development of students and that the function of the eureiculs an 

is to facilitate such development, : | 


To think implies a learning process and that process requires students 
to read, write, compute, and use other skills. RARE IAG, processes are well- ; | 


agents Ae de TA shes FING oh Shh TA OCA scnsicensarstnsinrsie seston icteric ssl eon emanating 


Based on current research of how students best learn, fundamental con- 
cepts of science must be experienced through "hands-on" activities which 
stress inquiry and thinking skills. Scierce, therefore, helps support the 
fundamental goal of American education. Lyle Jones (6), Director of the 

Thurstone Psychometric Laboratory at the University of North Carolina at - 
» Chapel Hill, has said, "Science may well be the subject best adapted to help ~ 
. _ younger children develop critical thinking abilities, positive attitudes to- 
ward their environment, and an understanding of the world they live in," 
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The Committee is concerned that science is not considered a hae course 
and, therefore, is not allocated an appropriate amount of the instructional 
day. According +t’ the Beginning Teacher Evaluation Study commissioned by the 
National Institute of Education, the number of hours actually spent working 
influences pupils' learning more than any other factor, including methodology, 
educational philosophy, availability of technology, or classroom structure (7). 
Therefore, the amount of time actually spent teaching science is of prime im- 
portance.- 


According to a recent: study ;(1),of North Carolina elementary science in- 


struction, an average of 17.19 minut per day is'devoted to teaching science. 


me This time is based on responses fron/teachers identified as the most effective 
teachers of science, K-6. Many supervisors of ‘science think this average may 
be high if every elementary teacher were considered. It is feared that many 
elementary teachers do not teach science ona systematic basis. In many GAees, 
science instruction is included only when reading, mathematics, language arts, 
- and other disciplines have been covered. 
Oe Based on Coble and Rice (1), elementary teachers identified the follow- , 
ing curriculum factors that give the greatest degree of difficulty in teach- 
ing elementary science: “t 
1. ‘Textbook too difficult for students. | = oe gt 
2. Not enough time to teach science.. : | : 
ms. 3. District/school emphasis on neudang/math. . : 


Weiss (28) concurs with her national study of science inst ction. 
sseinnpemietoamnenieniadnasbentenietaianiaue eupiamioimaesmneieiiiainial " 


riculum factors affecting science’ instruction include: \, 
\ \ 
1. Lack of materials for individualizing instruction. \ 
i A i la al ia a ‘across grade ‘levels Sear err oe 
. Lack of teacher planning time. " ff 


.. Belief that science and social studies are less important. 


3 

4 

5. Inadequate time to teach the subject. 

6. Inalfequate teacher preparation and lack of teacher interest, | 
7 


\ 


. Inadequate student reading ability. ©. _ \ 


Additionally, the 1974-75 6th Grade State Assessment of Educational 
Progress in North Carolina indicated that lack of supplies and materials, 
“poor facilities, and lack of teacher Rnga totes were the greatest handicaps 7 
to teaching science (15). 
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The Committee feels that science should be a basic component of a child's 
_ K-12 curriculum. Hounshell and Coble (4) argue this point a their article, 
"Science is Basic," in which they state: 

Science, too, is basic! It is basic because we live in an age 

of science and technology made possible through scientific dis- 

coveries. It is basic because we are, ourselves, exemplary sci- 

_ entific phenomena--a prime example of life itself, It is basic 
because our environment from Murphy to Manteo is science. It is 


basic because through science we can learn to think and to act 
rationally, 


. = . \ 4 
Many elementary teachers have: stated they feel pressured to teach even 


_ structional time in these areas. Annual testing programs in mathematics, 
reading, and language arts ensure that students are screened for their prog- . 
ress in these areas. Teachers feel accountable to see that students make 


considerable gains in these disciplines. 


Ironically, shows is evidence that teaching more "hands-on!" science ex- 
periences can result in improvements in reading, language development, and 
math. Wellman’ s research (29) led her to draw the following conclusions: 


de kegive experience with science helps language « and logic devel- - 
opment. 


2. Science instruction appears especially helpful for children 
eh ; who are considered physically, or culturally "different." 


3. Selected science activities accelerate reading readiness in 
young children. : 


cience activities provide a strong stimulus and_a shared 
framework for converting experiences into language. 


an 5. Reading skills stem from language and logic development, 
which comes after concepts are formed from repeated en- 


vide such SnPOUNESES: 


of the curriculum. Elementary science can be a motivational tool for most 
students. Educators should capitalize on the student's innate interest in 


children.to count, measure, read, write, and debate. Thus, science lessons 


can and should be _truly multidisciplinary in design and may involve major 
skills in reading, language arts, mathematics, health, and social studies.. 
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more reading and mathematics which forces them to spend-nearly all of the in- 


There are additionil arguments for considering science a basic component 


the things called science. Science experiences can be used as invitations to 


f 
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North Carolina educators must also do their best to help students devel- 
“op the necessary science background that will allow them to consider the many. 
career possibilities in the science and health fields. The career opportuni- 
‘ties are numerous and are among some of the better paid career options. Job 
opportunities associated with aerospace technology, computers’, medical re- 
search, nutrition and other health-related fields, energy alternatives and © 
production, plant and animal research, and environmental management will cer- 
tainly be among some of the more prestigious positions in future years. The _ fr - 
reindustrialization and modernization of many of North Carolina's important ia 
industries, such. as textiles and farming, also will rely heavily on more 

‘< knowledgeable and skilled workers. 


A background in elementary science, with its general coverage of earth, 
¥ physical, and biological sciences, will allow students to consider the vast 


: opportunities before thém. By tapping the many science-related interests of 
elementary children, impetus will be provided for further study in science by 
students in their later years of schooling. Hopefully, the dominant trend 

* today whereby, one-half of all high school graduates do not take any math or ’ 


science courses after the 10th grade and effectively eliminate themselves ‘ 


from the ed of a science or engineering career will be reversed. 


wt 


One of the major arguments for considering science as a basic component 
_of the North Carolina curriculum is its emphasis on problem: solving, decision | 
making, and thinking skills. A democratic society depends upon a citizenry 
that is intelligent and has the ability to consider many alternative solu-~ 
ns“to~a~problens~Orr-a~larger~scate;-citizens~of-our-country wil t-decid e-em 


alternatives and solutions to such science-related issues as nuclear energy, 


worldwide hunger, waste disposal, environmental management, and space explo- 

Yation. Our educational system must meet the challenge of preparing children 
“to think in order to function effectively in a free society. In North Caro- = 
lina, many science-related issues that will directly affect the ‘nature of our 
.future economic development need to be solved. Improvements in farming, min- 
ing, fishing, and textiles are needed to stay economically-competitive with 
other states and foreign nations. Concern for the sound management of our 
natural resources has to be addressed by a larger number of scientifically- ‘ 

- " literate citizens. s . ' ; 
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In summary, science should be considered a basic component of the curric- 


> 
ulum because of its multidisciplinary nature, motivational potential, career 


importance, and emphasis on thinking skills. 
U 
The Committee believes that systems should take steps to ensure that sci- 


ence is taught on a systematic basis. The basic science curriculum should be~ 
agreed upon by each school system and a systemwide plan be developed to ensure 
that science instruction takes place in the elementary schools as well as at 
the secondary level. Key personnel to involve in such a plan include thé 


teachers, principals, and key central office staff members. 


In recent years, block scheduling has become a popular method of schedul- 
ing in the middle school. Steps should be taken to ensure that science is 
taught as a year's equivalent during the block time and that other disciplines 
are not given a disproportionate share of the instructional day. A year's 
equivalent may be defined*as not less than 135 hours of instruction in grades 
7-8 and not less than 150 hours of instruction at grades 9-12. 

RECOMMENDATION 2. The Committee recommends that The Prinei- 
pals' Institute provide staf development activities which 
dAdentify alternatives for organizing and scheduling a bat- 
anced program in which science is assured the time and atten- 
tion it deserves as one Of the basics: 

Elementary schools ape~placing fiiavy: eaphaats on reading and mathematics 
with the prime time of the instructional day given to these instructional 
areas. Curriculum schedule models of the elementary instructional day should: 
be studied and models developed that emphasize the appropriate coverage of 


nich panne aE ae th 
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science in the instructional day as well as all other program areas. 


At the middle school and high school level many laboratory science ~ 


ternatives to ensure adequate time for proper science instruction. 


RECOMMENDATION 3. The Committee recommends that science be 
Anckuded in the annual testing program in grades 3, 6, and 9. 

The Committee feels that there are specific basic skills associated with 
science instruction.that should be mastered by all students by grades 3, 6, 
and 9. These skills should be thoroughly designated and explained to the ed- 
ucators involved in science instruction. Many of these skills involve 


. ae 


’ 


courses. require.flexible-scheduling.Laboratory-activities-often-require-@———--—-~ 


longer period of time than the normal 55-minute period. Effective use of 
block scheduling of a two-hour period should be studied along with other al- 
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decision-making and problem-solving modes of instruction rather than memori- 


zation of a group of scientific facts. The thinking skills’ are important to 


the democratic process and thus to the students and their future lives and 


careers. : 


Hopefully, by testing for basic: mastery of science skills, elementary 
teachers will restructure their priorities and understand the importance of 
science instruction. The statewide testing program would allow science edu- 
cators:to focus on the important concepts, facts, and processes in science 
and would provide feedback to teachers and administrators as~-to their pro- 


grams' effectiveness. 


RECOMMENDATION 4. The Committee recommends that three units 
of sckence be required for high schook graduation. These 
Should inckude one unit of a. Life science or biology, one 
unit 0f a physical science (4.e., earth seience, physical 
Science, chemistry, physics), and one additional unit of a 
Like science, a physical science, or an applied science 
(i.e., electronics, horticulture, or other technicakly- 
oriented vocational courses). 


If this recommendation is implemented, it will give students more expo- 
sure to science concepts. This is particularly important to the 50% of all 
high school graduates who do not take a science course beyond the 10th grade. 
Hopefully, more exposure to the physical sciences will occur and achievement 


will improve. 


By allowing one of the requirements to be an applied science course, new 


career opportunities will be presented to the students. The applied science 


courses will offer additional understandings. f science concepts for the non- 
college bound student. 


+» Phe-Commi ttee-recognizes-that-ther mw 1}-always~be~a-difference-in the 
amount of science training acquired by those who are interested in a science 
career and those who are not; however, the Committee feels that steps should 
be taken to minimize the widening of this\gap. Other industrialized nations, 
including the Soviet Union, are placing heavy paphaets on science training of 


all citizenry ane not just a small "elite group. ~- : 


The decline of achievement test scores has bade the subject of general 
discussion and debate. Jones, as cited in the "Summary, of NSF Literature. Re- 
view in Science Education" (26), confirms the general picture of modest de- 
clines in science achievements for the Nation's youth from the mid-1960s to 
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the late 1970s. He notes that for national samples from the National Assess- 


ment of Education Progress, a mean performance decline occurred in test 
scores for physical science for 9-, 13-, and 17-year-olds, and in biology for 
17-year-olds. Increases in mean performance occurred in the test scores for 
biology at ages 9 and 13. | 


When comparing the 1978 National, Assessment of Educational Progress ‘re- 
sults for mathematics with the 1973 results, overall performance of 9-year- 
olds and 13-year-olds declined slightly while there was an appreciable de- 
cline ‘for 17-year-olds (26). A review of specific test items indicates that 
students at all levels are able to add, subtract, and multiply whole numbers 
about as well as they always have; however, there is a sharp decline in stu- 
dents' abilities to do problem-solving skills. 


The various analyses of the results of the national assessments of sci- 
ence and math show that white males generdlly perform better than females or 
minorities, Females are improving on the tests but are still behind males. 
One of the more revealing pieces of evidence from the test analyses shows 
that measures of socioeconomic status are highly correlated to test perfor- 
mance. The higher the socioeconomic status, the better the child performs . 
on the national assessments. For example, 9- and 13-ye@#-old blacks who are 
identified as high socioeconomically perform near or above the overall per- 
formance of their contemporaries nationwide, .°% | 


‘The general decline in sei¥iice and math achievement has been thoroughly 
documented The evidence from the analyses suggests this decline As takin, 
place primarily among those students who are not planning careers in a sci- 
ence-related field. In fact, there is little average change in achievement ; | 

~~ for_she high. school students vho.elected_to. take. Advanced. Placenent-Téstsin————- 
science. These students are generally planning to enter a SCE BNE SERS ORS | 
| program and hold a career associated with science. 


President Carter's Committee on Science and Engineering Education (24) . } 


_ summarized their findings concerning science SCUDENSAEDE as follows: | 
- b°- : 
bs There has been a ‘a decline in average science and mathematics achieve- 
/ ment for the Nation's youth over the last 15 years. Performance re- 
mained stable ‘for the best students. In science, the declines- have 
2 been more pronounced in physical science than in biology. In mathe- 
matics, the declines have been more pronounced on exercises involv- 
' ing.application of concepts and problem solving than on those involv- 
ing simple computation with whole numbers. “White males generally 


performed better than females and mingrieses . 
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_nprireiguentsiinepnmatinhen 


\ -35- 


Are there specific reasons which can be identified that are causing the 


‘ declines? The Advisory Panel on the Scholastic. Aptitude Test Score Decline, 


as cited by Walsh and Walsh, -estimated that as much as 75% of the declines be- 
tween 1963 and 1970 can be accounted for by compositional changes in the mix 
of the SAT-taking group (27). However, the panel pointed out that the compo- 
sitional changes in the mix from 1970 onward was insignificant. The panel 
suggested a number of other factors that might be responsible for the decline. 
These included: 1) a diminished seriousness of purpose in the learning proc- 
ess, 2) grade inflation, 3) generally lowered standards, and 4) a diminution 


of learning motivation among students. 


Harnischfeger and Wiley, as cited in Science and Engineering Education 
‘for the 1980's and Beyond (24), argue that one of the strongest contributors 
to @. achievement ought to ‘be the exposure to the curriculum subject (s). 
If s 


ents do not take science courses, they will not do well on science 
achievement tests. . 


Terleckyj, as cited in “Science and Engineering Education for the 1980's 
and Beyond (24), examined national sources of enrollment figures and deter- 


mined that the proportion of students. (grades 7-12) enrolled in science 
, courses peaked in 1970-71 at over 69% and declined to 67% in 1972-73: Simi- 
larly, Welch (24), in the Presidential report on science education, found 
that 48% of grades 9-12 students were enrolled in at least one scierce class 
in. 1976-77, This is considerably below the peak of over 59% in 1960-61, but 
is close to the figures for 1972-73. — 


‘ 
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Harms, as cited in Science and Engineering Education for the 1980's and 
Beyond (24), found there were approximately 17 million students enrolled in 


—~-geience’classes~in-1977>~-Of “these~science enrollments, over 80% were in rn 


grades 7 through 10, About one-half of the student time reflected by these 
enrollments was spent. in the life sciences, about one-fourth in the physical 

sciences, and about one-fourth in the earth sciences. After grade 10, the - 

situation changed dramatically. Chemistry accounted for only 6.9% of total 

secondary science enrollment while physics accounted for 3.1% of the iia 

enrollment. From this information, one can conclude that. one-half of all 

high school graduates take no science beyond 10th grade and only one-half of 

the students entering college have had any significant exposure to physical 

science beyond the 10th grade. ~ 5! . . 
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_ than during 1979-80, This represents a drop of 11, 540 students. or a 3, 2% de- 


shee 


Table I (16) gives the breakdown of classes, student membership, and 


average class sizé per subject during school | years °1978-79, 1979- “803 1980-81 


for the students of North Carolina who were enrolled in science in grades. 
7-12. Eighty-six percent of the students were enrolled each year: in the 
first four courses (life science, earth science, ‘physical science, biology). 
Life science, earth science, and biology (life: science) are state- -required 
courses for all students. Physical science is required by many local school: 
administrative units. Two units. of science (life: science [biology] anc tudes) 


‘ 


in grades 9-12 are required for graduation. 


‘ 
i 


‘There were 570 fewer classes of science. during’ the 1979-80 school year \_ 
than the previous year. This represents a drop of 21,714: Students or a 5.68% 
decrease. There appears a a much higher decline in 7th and 8th grade 
science enrollment than expected based on overall school enrollment data.” 
The 7th'grade science enrollment. dropped by 8. 44% while the total’ 7th grade 
school enrollment dropped by only 1.31%. The 8th grade science enrollment 
decreased by 13.56% while the total 8th grade school enrollment declined 
only 6.12%, | - = 


’ 
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There were 403 fewer classes of science during the 1980-81 school year 


crease. There were 13,951 or 2.75% more students! enrolled in grades 7-12 for 
the 1980-81 school year while the science enrollment decreased. Each grade 
level shows a total enrollment increase tanging from,1, 070 to 4,557 students, 


The major drop in science enrollment is in earth science, physi¢al science, je 


and biology, with 1,986 less students, 3,392 Less students, and: 7, 173 less 
‘ students, respectively.. If the science enrollment had increased. proportion- 
_ately_ with the _increase in in _total enrollment, grades: 7 “12, _there would Kave 

been 21,000 more students enrolled in science. It should. ‘be no noted that phys- 


ics and marine science enrollments did increase. 
a 5 eee 
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The Committee feels that certain steps need: tobe taken to improve the 
science achievement of our students and SnecPaee.) more. to enroll in science 
classes. ad z 


TABLE I 


ay 


a - : "Subject and Student Membership Summary , 


0092 Life Science .} - 
‘|’ 9092 Earth Science “em 7 ae 
3010 Physical Science . 
3111 Biotogy aa . és 
3120 .Advanced Biology ‘ 
3210 Chenistry i$ on $? 
3220 Advanced: Chemistry ~ 
3310 Physics a oa 
3320 Advanced Physics - . 3 
3600 Applied Science “i 
; 3700 Marine Science | 
; 990 Special Interest Science 
‘ _[) 3991 Environmental (Ecology) 
3992 Anatomy & Physiology 


3993 Aviation Science Ee ‘ 


For School Years 1978-79, 1979-80, 1980-81* 


Student Membership 


68,762 | 62,955 | 63,780 
78,884 | 68,183 | 66,197 
82,868 | 77,603 | 74,211 
100,637 | 101,570 | ° 94,397 

8,079 | 7,553 | 7,284 
24,076 | 23,756 | 24,068 
1,484 | 1,585 | 1,535 
6,857 | 6,839 | ~7,049 
130 162 162 
983 | 1,148] 1,281 
748 gis. | 1,142 
3,914 | 3,347, | 3,303 


2,827 2,843 2,559 


1,760 2,043 1,871 


223 1 


16 139 20 17 17 


ry 5 ‘ : 
The figures in‘this summary were collected at the end of the first month of the school year and reported on the PPAR forms. 


a *Rounded to.nearest whole number. 


"“gepresents Student membership divided by number of classes. \ 
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27 
27 
21 
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14 


18 
14 
21 


24. 


22 
25 
23 


27 
27 
26 
26 
20 
24 
15 
19 
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RECOMMENDATION 5. The Committee recommends that the science 

course of study’ for grades K-8 for ak schools be a program 

covering the lifer sctences, the earth sefences, and the phys- 

dcak setences. 
The K-8 grades would Peatuee a general course of study and should, be 
transdisciplinary and highly activity-oriented. Each, year students would 
study concepts of life, earth, and physical science. The instructional tech- 
niques employed to teach these courses would include such things as "hands- 
on'' experimentation and demonstrations, as well as textbooks. The curriculum 
would have many forces helping to shape it. including: . science concepts, 


principles, and: facts; inquiry and investigative processes; emphasis on the ri 


interaction of science and society; the development of favorable attitudes 


toward science; career knowledge; and relationships of self and the environ- — 


ment. 


RECOMMENDATION 6. The Committee recommends that the science 
course of study for grades 9-12 be composed of two types of 
courses: 1) a group covering a broad range of applied and 
Aechnological courses, and 2) a group Covering a broad range 
of rigorous academic courses. 


The high school with such a science curriculum would permit students 


with different interests and abilities to select their own courses of study 


to fit their educational and vocational objectives. Hopefully, such a broad 


range of courses would attract more students, especially girls and minori- 


‘ties, into the science classes. 


The applied and technological iaeeweld stress the application of 
te 
science to everyday problems and to the world of work. Mathematics would not 


* 


be overemphasized in these courses. 


The academic courses would be of a more abstract nature and be suitable 
for the student interested in pursuing a science-related career above the 
technical level. Considerable emphasis will be placed on mathematics in . 


these. courses. 


Both groups will contain the traditional science courses (earth science, 
physical science, biology, chemistry; physics) usually offered in grades 
9-12. The main difference will be content depth, emphasis on mathematics, 
and the emphasis given to application in regard to the world of work., Other 
courses included in the academic group may be advanced (2nd year) courses, 
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advanced placement courses, and a variety of other electives. Other courses 
' included in the applied/technological group may be a variety of courses of an 


exploratory -nature and/or related to’ the world of work. . 


Y 


By increasing the number of science course requirements and by making 
the courses more relevant to the abilities of the students, the Committee be-. 


lieves that science achievement, science attitudes, -and interests in science 


careers will improve. 


CHAPTER 4 


FACILITIES, EQUIPMENT, MATERIALS IN SCIENCE EDUCATION — 


Complementing Instruction 


Adequate facilities, equipment, and materials help to ensure the success 
_of a strong curriculum program. Sufficient space for preparation, storage, 
and: student experimentation is a cornerstone of success in conducting many of 
the newly-developed science curricula. Attempting to teach science in a so- 
cial studies or English classroom without modifications or provisions to meet 
_experimentation requirements (ventilation, electricity, water, storage, and 
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counter space) is not likely to be successful. 


od The success of the "hands-on" elementary science programs such as SCIS, 
ESS, and SAPA is dependent upon the adequate provision of needed materials 
and supplies. Instructional supplies and materials must be maintained and 


furnished on a consistent basis year after year. 


The success of the middle school and high school science laboratory pro- 
grams also is dependent on the provision of key science equipment and mate- 
rials. Equipment, such as balances and microscopes, also must be maintained 


and kept in working order. 

‘Without ‘the provision of adequate facilities, equipment, and materials, 
an exciting experimentally-based curriculum can become a textbook-oriented 
program whereby students read the textbook, answer questions at the end of 
the chapter, and discuss any questions that might arise. This type of in- 
structional Meee NRG useful at times, is not the type of excit- 
ing, experimentally-based program that should be offered the students of 
North Carolina. . 


«8 Science teachers and administrators consider science facilities as an 
important variable in teaching science. Based on data from a series of sur- 
veys conducted in the early 1970s, 94% of respondents rated science facili- 

“ties in one of the two highest categories of important factors for a quality 
science program (26). Recent studies by Coble and Rice (1) and Weiss (28) 
reveal similar results, In these studies, inadequate science facilities were 


listed as a major factor affecting the science instructional program. Ac- 


cording' to the 1974-75 6th Grade State Assessment of Educational Progress in 
| Al- 
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North Carolina, 21% of elementary principals believed the greatest handicap 
_to science instruction was inadequate facilities (15). "Facilities" was the 
a 

third most frequently mentioned obstacle to effective teaching, in science ac- 


7 * 
cording to the 1975-76 9th Grade State Assessment of Educational Progress (14). 


Based on the “Summary of NSF Literature Review in Science Education," a 


schools lacked adequate laboratory space and about one-third lacked adequate 
storage space. (26). Rogers, as cited in the Presidential report on science. 

, education (24), reported that more than: 25% of all junior high schools. sur- : 
veyed had no laboratory facilities. There are no data to indicate that these 


survey of 850 schools in seven states showed that about one-half. of the | , a 
conditions have changed or are different for North Carolina schools. | 


Facilities, Equipment, Materials Recommendations and Rationales 


RECOMMENDATION 7. The Committee recommends that specifica- 
tions be developed by the State Department of Public. Instruc- 
tion which identify adequate facilities for all children for 
K-12 Laboratory-onriented seience instruction. — 
he Committee feels: that schools should be given directions and guidance 


ey aspects of the design of facilities including: 


proper heat and ventilation (including fume hoods where needed) 
electrical outlets where needed 

water faucets and sinks where needed 

room darkening capability 

adequate facilities for large and small group instruction 


adequate space for student project work 
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adequate flat-top tables and surfaces for student ial cae 


ee i .tation 


8. adequate space, tools, and materials for Pag, and main- 
taining equipment 


9. adequate space and’ equipment. for maintaining living plants * 
and animals where needed 


10. adequate space for storing equipment and materials 


11. adequate provisions for the safe and secure storage and 
handling of hazardous materials 


12. readily-accessible first-aid and safety equipment 


13. adequate facilities and directions for disposal of waste 
materials. 
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‘The Committee recognizes that — school systems do not employ a full- 
time ‘person for the planning of facilities. The members of the Committee see 
a. major need for a review process to occur prior to the building of a schogl's— 
science facilities. 

RECOMMENDATION 8. The Committee recommends that ale plans and 
Specifications for new or renovated science facilities be ap- 

: proved by the Divisions of School Pkanning and Science of the 
State Department of Public Instruction. 

This recommendation is intended to complement and supplement North Caro- 
lina Public School Law 115-130 which states: (22) 

Boards of education shall not invest any money in any new building» 

that is not built in accordance with plans approved by the State 

Superintendent as to structural and functional soundness, safety, 

and sanitation. 

Every school system in the State of North Carolina cannot afford the lux- 
ury of having a full-time person with the expertise needed to ensure that ev- 
ery plan for a new facility or for the renovation of existing buildings meets 
key standards that would enhance the science instructional program. The Com- | 
mittee feels that the Division of School Planning and the Division of Science 
should cooperate fully to develop a review process 6f*"all new and renovated 
science building plans. In the past, many systems have not capitalized on 
the facility planning expertise at the state level. Many buildings have been 
built that have inadequate exhaust systems, poor plans for chemical storage, 


unsafe laboratory work space, and nonexistent safety equipment. 


In many instances, these problems could have been avoided at little or 
no additional costs by having someone with necessary knowledge of facilities 
review the plans prior to building. If this recommendation is implemented, 
the state should see an improvement in the safety and use of all new and ren- 
ovated science facilities. 


RECOMMENDATION 9. The Committee recommends that adequate fa- 
cikities be provided in every schook for Labonatory-oriented 


+, 


science instruction in grades K-12. ie 


The Committee recognizes that the improvement of facilities will take an 
enormous amount of funds and several years to implement, particularly in the 
present period ‘of "belt- -tightening economics.'"' However, the Committee feels 
that the improvement process must start immediately. 
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‘School systems should review the requirements for adequate science facil- — 


_ ities at all grade levels, K-12, as: identified by the State Department of Pub- 


- 


lic Instruction. Utilizing the planning expertise of the Division of School 
Planning and the Division of Science, each system should develop a plan ot im- 
provement of their science facilities. Priorities should be specified and a 
yearly plan of action should be designated. Each yéar these. priorities should 


- be reviewed and evaluated. This process should show gradual improvement of 


science facilities across the state and, in turn, help enhance a laboratory- 


e 


oriented science curriculum. 
North Carolina Public Schodl Law 115- 132 is stated as follows: (22) 


It, shall be the duty of county and city boards of education 

and tax-levying authorities to provide suitable supplies for 
the school buildings under their- jurisdiction, These shall 

include - . . equipment for teaching the sciences. 


4 


Coble and Rice (1) listed the following factors as giving the greatest 
degree’ of difficulty in teaching elementary school science: a) lack of. sup- 
plies and equipment, b) insufficient funds, and c) not enough materials. 


‘Weiss (28) and the NSF Literature Review (26) also identified "insufficient 


funds for purchasing equipment and supplies" and "lack of materials for in- 


dividualizing instruction" as factors affecting science instruction. 
g 


Since these surveys were conducted in the mid- to late 1970s, little im- 
provement has occurred to improve the financing of adequate science materials 
and equipment. In fact, the members of the Committee feel that the financial 
picture for science education may have grown worse. High inflation rates 
have drastically cut into the schools' purchasing power. By maintaining the 
same spending levels of dollars, fewer materials and supplies are being pur- 


chased, 


NSF reported in the "Summary of NSF Literature Review in Science Educa- 
tion" that 69% of all secondary schools reported using NDEA funds for science 
equipment purchases (26). With the federal assistance to science education 
being reduced drastically and being incorporated into block grants, this 
could have a dramatic impact on the amount of. science equipment, materials, 
and supplies purchased by individual schools. 


AS 


_ RECOMMENDATION 10. The Committee recommends that additional 
state funds be appropriated on a per puprk basis (K-12) for 
the purchase of science Laboratory equipment, materials, and 
Supplies and for the maintenance and repair of' equipment. 


The Committee feelsthat school administrators, state legislators, and 
the. general public should recognize that certain aspects of the school program 
are more expensive than‘ other components. Supplies and equipment for the arts 
and sciences are two of the most expensive items in the year to year operation 
of the instructional program. The Committee feels that every effort should be 
made to maintain and/or improve a laboratory-oriented science peesent at all 
levels, K-12. Additional financial support from the state is necessary eumaing. 
these inflationary times if this is to be accomplished. | 


The Committee is not recommending a specific dollar amount for each stu- 
dent. Close scrutiny of school needs, inflationary trends, and state assets 
must be taken into account in order to settle on a needed amount. During the 
1981-82 school year, a figure of five dollars might be adequate. Five years 
from this school year, a figure of ten dollars might be necessary. 

RECOMMENDATION 11. The Committee recommends that an annual 
dnventory of science equipment, materials, and supplies be 
made in each Schook and be accessible to all teachers re- 
Sponsible for science indtruction. 

The Committee feels that this recommendation would encourage the use of 
all science equipment by all science staff members of a school. The tendency 
for certain staff members to store pieces of equipment in their individual, — 
classrooms and to use these items exclusively should be addressed in each 
school and avoided by all science staffs. 


sv 


There are additional advantages that an annual inventory of science 
~equipment, materials, and supplies affords to an individual school staff. New 
staff members have a readily-aécessible list of a school's science materials 
without having to go from room to room to discover items for themselves. Also, 
an annual inventory gives a staff a basis for planning future purchases of 
equipment and setting priorities for spending limited funds. The inventory 
further allows a staff to review needed equipment repairs that should be made 
before a new school year begins. 


: 
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RECOMMENDATION 12. The Committee recommends that adequate 
textbook funds be provided in grades 9-12 to ensure that 
every Science student 4s provided.a sckéence textbook inom ae 
the most recently state-adopted List. ' 
Coble and Rice (1) identified the fact that the science textbook was the 
most important factor affecting what is taught in the elementary science class- 


room. Of the teachers surveyed, 50% reported using a single textbook as their 


science program; 20% used a multiple textbook adoption; while 22% used a combi- & 


nation of a textbook PU ree with one of the elementary curriculums peGES 
and ESS). 


Weiss (28) concluded that the textbook continues to play a central role 
in science classés. She found that virtually all science classes use published 
textbooks. Approximately one-third of K-3 science classes use no published # 
textbook. Approximately two-thirds of all other science classes use a single 
textbook, while one-third use multiple textbooks. 


A survey of the educational representatives (teachers, principals, profes- 
sors, students, and supervisors) on the Committee identified a problem concern- 


ing the provision of secondary science textbooks. The teachers and principals 


claimed that the total allocation of eight dollars per pupil per year at the 
secondary level is not an adequate expenditure for the provision of textbooks. 
Many textbooks cost as much as twelve dollars on today's book-market (17). 

Not every child takes a science course, but the eight dollars also includes 
the provision for all the other textbooks the student uses. 


The principals and teachers have said that the present system of textbook 
provision forces them to utilize old texts for certain science courses. For 
instance, if the school cannot afford new textbooks for every science course 
offered, the school staff does one of two things. First, the school may use 
local funds, if available, to purchase the needed textbooks. A second option 
is the continued use of a previously adopted textbook. Unfortunately, the 
latter option often is chosen since it is less expensive. 


RECOMMENDATION 13. The Committee recommends that: 


a) emphasis be pkaced on safety standards in each science 
teacher training program. 


b) provisions for ewrrent safety standards be emphasized 


din pkanning all science Laboratory facilities. ’ - 


c) each LEA designate key personnel at the schook Level 
and system Level to be responsible for the organiza- 
tion and implementation of a science safety program. 


a 


to a maximum of 24 students, grades 7-12. 


{) a pkan for the disposal. of hazardous substances in 
Schooks be developed by the State Departm of Public 
Instruction and coordinated with other branches of © 
State Government. ' 


The Committee is concerned about providing the saffest possible environ- 
ment for the teaching of laboratory science. The experimental nature of sci- 
ence, its equipment, and chemicals all help to make science instruction more — 
dangerous than most other instructional ‘programs. ‘The Committee members are 
particularly concerned about the following safety aspects of the science pro- 
gram: 

1, The teachers' knowl edge of safety standards and the proper im- 

plementation of such. standards in the classroom, 


2. The individual school's plan(s) to ensure safety in the sci- 
ence classroom. 


3. The corrections, of existing science facilities that lend 
themselves to unsafe science practices, i.e., improperly in- 
stalled exhaust systems, inadequate laboratory space, etc, 


4. Overcrowding of laboratory ‘courses, particularly introductory 
physical science, which causes unsafe laboratory conditions. 


S. Disposal of hazardous substances produced or obtained by the 

schools. ; 

As a result of the implementation of Hie vecGomandabtans above, a safer 
environment for the teaching of. science at atl levels would be provided. 
These recommendations should produce a greater sensitivity to safety in the 
laboratory on the part of administrators, teachers, and students and a reduc- 
tion in the number and seriousness of laboratory accidents. Committee mem- 
bers hope that the safety habits developed by students in the science labora- 


tories will transfer into their daily lives. 


ol -; 


CHAPTER 5 


) STAFF IN SCIENCE EDUCATION 


A 


ar” a7. 
A Profile BE the North Carolina Scie 


e Teacher - -1980-81 (16) 


There was a total of 3,587 teachers who taught one or more science classes 
in grades 7-12 during the 1980-81 sc 


male while, 45.9% were male. White te 


001 year. Of this total, 54.1% were: fe- 
achers comprised 78.5% of the total while | 
black teachers made up 20.2%. Hispa ic, American Indian, and Asian teachers 
made up ‘the remaining 1.3%. A total of 71.2% of the science teachers were cer- 
were not bertified in any science. A ma- 
jority (74.9%) of teachers held bachelor degrees only while 23.8% also held the 


master's degree. Only 0.6% of science teachers held advanced or doctor's de- 


tified in a science area while 28.8% 


grees. This information is summarijzed in Table II below. The data presented 
represent all science teachers who/taught one or more science classes in grades 
7-12 during 1980-81. The certific 


not concerned with whether the ind 


ation data address individuals only and are 
ividual is appropriately certified for the 
1980-81. 


TABLE II 


specific assignment(s) held during 


Basic Teacher Information* (16) 


Teacher Information 


Male 


Black 
White 

Hispanic 
American Ind 
Asian 


Certifi- d 
cation Not Certified in Any 


; Degrees Bachelpr's 


“there were 22 fewer secondary science teachers in 1980-81 than in 1979-80. 
, There were no significant changes in teacher certification or degrees held. 


*Male teach¢rs dropped by 1.8% from the previous year. 
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Approximately 30% of the first-year secondary science teachers drop out 
during, or immediately. after, their first year of teaching. The "holding pow- 
er" of the science teaching profession is outlined in Table III. 


The most obvious trend in regard to sex displayed in Table III is that 
the "holding power" of the science teaching profession is greater for females 
than for males. As beginning teachers, males and females are equal in number. 
By the 12th year of teaching, females are in the majority by gpproximately 13%. — 
It is of interest to note that male teachers with 9-11 years teaching experi- 
ence are in a slight majority. However, this majority has dropped’ from 5.2% 
for the 1979-80 school year to 1.8% for the 1980-81 school year. Females are 
in the majority in all year categories beyond 9-11 years. By the time 31 


years of experience is realized, females are in the majority by 63.3% to 
36.7% (16). 


TABLE III 


Teaching Experience by Sex* (16) 


Years Teachers - Percentage 
= 


“male teachers with 9-11 years teaching experience were in a slight majority 
by approximately 1.8% compared to 5.2% for the 1979-80 school year, © 


*actual number of teachers who taught one or more classes in grades 7-12. 


"Represents percentages of actual number of teachers (3,587). 
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Decrease in Staff Support . ee ec & - ; 
The National Science Foundation and the, Department of Education found . 
that there was a serious erosion of the support system for science teachers | 
(24). NSF states that there are relatively few persons available outside the 
classroom to assist teachers with pedagogical problems and to, ensure quality »— 


control, NSF also feels that as a- result, of major shifts in their funding 


priorities, continuing educational opportunities for science ‘teachers, have | 
been reduced. Summer institutes for science teachers have been drastically: 
cut in funding by NSF. Of those institutes that have. been: funded, the finan- 


cial rewards and incentives for teachers have ‘been eliminated. No longer do 


NSF- -sponsored institutes pay teachers to attend their programs and, in many. 
instances, do not .pay.all the expenses involved in attending the institute. 
Now science teachers must attend these institutes on their own time without 
compensation and, in many instances, must pay partial expenses of the insti- 
tute. ue : 


Staff Recommendations and Rationales 


oe 


' RECOMMENDATION 14. The Committee Aecommends that salaries be 
increased for appropriately certified science teachers who 
have a majority of teaching responsibilities in science to 
Levels more competitive with comparable ee An dently 
and government. «. 3, RS 
The Committee feels that steps must be ‘taken to retain competent science 
teachers and to make the science teaching profession more attractive to pro- 
spective science, teaching personnel. It feels that the public School system 
should review the pay scales of our universities’ and colleges and see that in 
order to maintain competent staff in disciplines ‘such ! as medicine, the Natu- 
ral sciences, and computer science, differential pay is common practice. The 
Committee feels that increased pay incentives for science teachers should be 
studied and, if feasible, implemented. It is hoped that by increasing the 
pay for science teachers more appropriately certified people will seek teach- 
ing positions when vacancies occur and help to reduce teacher shortages, .par- 
ticularly in the physical sciences. a2 © | | a . 
Many critics of science education feel that the major challenges facing 
public education in the near future revolve around the problem of training 
and retaining competent staff members. Jerome Marco, ‘principal of Walt 


o4 


Whitman High School, whose student body 2 an ually produces a large number of 
~ National Merit Scholar Finalists, states: "You can have the greatest equip- 
ment and the greatest curriculum, but. if you don't have people who can trans-~ 


late concepts into skills,-.well then, forget ae (27) s 
i Far’ ’ 
; ij _ Some critics feel that the more competent science teachers are being 
oie . 


es f, Bie from the teaching field by. industry. Larger salaries, improved bene- 
its, and better working conditions are among the many reasons often mentioned 

by teachers who are leaving” the’ profession. The National Education Associa- 

tion reports: that during 1978-79, a person with a bachelor's degree in mathe- 

matics/science could expect to. receive only three-quarters as much salary as 

ci 8 Ss ” a teacher as he. or she could receive from. private industry (24). This ‘dis- G 

Sse ii * sp - parity in salary certainly leads many dedicated ‘professionals to review their 


ti ‘career goals: 
Nag RR RECOMMENDATION 15. The Committee recommends that science 
eT pe * teachers be provided mone empLoyment opportunities such as 
A , 12-month employment, summer school teaching, consultative 

4 Services, and/or extended day activities, and be compansated 
—h_* Po, ~. Qt their regular monthly salary nate. 


, cationally-sqund ways to extend’ their term of employment er the 
month period. . “Twelve-inonth employment ‘could be utilized to write citrriculum, 
s seek additional training, and organize materials for teaching. Many teachers 
could, .be used to. teach summer courses for regular summer school.programs. 
ime = Others could be used to provide enrichment science courses for gifted stu- 
oe . dents. Still others could be used’ on a consultative basis by parks, nature 
ae - museums, zoos, ‘and businesses to develop informative materials for the gener- 
al public. The Committee urges that an organized effort be initiated to,uti- 
lize the expertise of science oes in order to extend their time of em- 
ployment. . 
RECOMMENDATION 16. Th Committee recommends that the estab- 
Lishmént of mone scholarships by government, business, and 


Andustty to support undergraduate and graduate students An 
science education be encouraged. .. 


* 


. 


‘The Committee feels that a scholarship program similar to the North Caro- 
lina Prospective Teacher Scholarship/Loan Program should be initiated for sci- 
ence education and physical science teachers particularly. This program would 


* pay.a certain amount toward a student's ‘college expenses each year for the 
aed < r a a 
a PY 


’ 
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duration of the student ‘s program. e scholarship/loan would not have to be 
repaid if the student taught Eee schools for the same number of 
years as he/she received financial assistance. The Committee feels that the 
standards should be high for entry into the scholarship/loan program and that 
the amount offered each year should be a aaa amount of money to help 


defray college expenses. 1 


7 The Committee feels that the program should be extended to include grad- 


uate-level science programs since only 25% of the state's science teachers 


have master's degrees compared with 50% of science teachers nationwide (16). 


A concerted program effort should help to narrow this disparity. 


This type of scholarship/loan commitment could possibly help retain some 
of the 30% of the first-year teachers lost to other professions. ~Most’ stu- 
dents would be under a four-year commitment to teach after having received 
four years of financial assistance. Within four years, students should be 
able to work out many of the problems associated with the initial year of 
teaching. 


The Committee would like to see business and industry encouraged to de- 
velop scholarship programs directed at developing prospective science teach- 
ers. Our nation has always remained strong because private enterprise has 
shes the needed financial voids of society. Our needs for increased sci- 
ence teaching personnel shouTt®e heavily publicized and promoted at the 
state and college levels. This promotion of our: needs will help to guide 
the development of key industrial scholarship programs. 

RECOMMENDATION 17. The Committee recommends improving sci- 
ence teaching in grades 7-12 by: 


a) providing time for all seience teachers to set si ¢ 
and. manage safe Laboratory activities. 


b) scheduling hom ale Science teachers a minimum of : 
cowtse preparations, preferably two. 


c) providing each science teacher clerical help when 
needed. 


d) providing aides in each science class when needed. 


The assignment of teaching loads is of prime importance to a successful 
science program. If Aeachers, particularly beginning teachers, are given a 
large number of laboratory course preparations, this has to limit the amount 


of time a teacher can devote to planning each course. Too many course 
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preparations could certainly affect a teacher's ability to plan and conduct a 


desirable lab-oriented course. The Committee feels that ‘principals should 


schedule science teachers for a minimum number of course preparations--if pos- 
sible, ajmaximum of two. 


The Committee further feels that as much unencumbered time as possible 


. should be provided for science teachers to set up and manage safe-laboratory 
activities. A planning period during the school day is highly desirable. Un- 


encumbered time before and after school should also be considered. A person 
who is shalving a Science Department should be considered for additional time 
to conduct the chairperson's duties and responsibilfties. . 7 


Clerical help and aides could also play a major role in making science 
teaching more desirable. If finances are not available to provide adult 
aides and clerical assistants, then an organized program of advanced student 
laboratory aides ant clerical assistants should be developed. These programs 
could be a part-of the science or vocational curriculums at the high schools. 
As much time and considerg@ion as possible should be provided to make this 
program beneficial to th€ science students, the aides and assistants, and the 
teachers involved. 

; RECOMMENDATION 18. The Committee recommends that in-service 
programs : 
a) receive increased emphasis for the:improvement of 


K-12 science teachers’ competencies in subject mat- 
ter, teaching methodology, and Learning theories. 


be planned and impLemented by persons and institu- 
tions recognized as having professional and academ- 
de qualifications and nesources essential to pro- 
fessional quakity. © A 


c) be designed to provide for continuous training, ul- 
timately meeting specific needs and interests of 
educators. 


d) be conducted on a continuing basis for administra- 
tons of each LEA, concerning trénds and issued in 
4cience education. 


6 
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The Committee feels that each system, under the guidance of local and 
state supervisors, should determine the needs and priorities of the science 
instructional staffs. In-service activities should be conducted to meet the 
identified needs. These activities should be conducted by competent profes- 
sionals. The in-service program should emphasize the continuous growth of 


ry 
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professional science teachers.. Master teachers and their expertise should be 


', utilized whenever possible. 


_ The Committee feels strongly that in-service credit should not be given 
to science teachers for courses that are not related to their teaching assign- 
ments. It also feels that a commitment of providing quality in-service pro- 
grams to all science teachers must be given high priority. 


The Committee also recognizes the importance of keeping administrators 
abreast of the most current trends in science education. Administrators are 
the. instructional leaders and evaluators, and often control the funding lev- 
els of instructional supplies. Administrators must, therefore, be made aware 


of the major trends and needs in science education.. 


_As stated earlier, the federal government's role in in-service institutes 
has djminished greatly over the last 10 years. NSF claims that there has been 
research conducted that shows that at the elementary level, there was an in- 
crease in student activity in classes where teachers participated in in-ser- 


vice programs involving the use of science curriculum project materials (26). 


Weiss (28) also claims that in her national study of science teachers 
Eee than 75% of all science teachers indicated that they do not usually 
need assistance in lesson planning, actually teaching lessons, and maintain- 
ing discipline. Weiss claims that areas in which a sizable number of teachers 
would like, additional assistance include obtaining information about instruc- 
tional materials, learning new teaching methods, implementing the discovery/ 
inquiry approach, and using manipulative 6r "hands-on" materials. 


NSF claims that in-service education means different things to different 
people (26). Several broad goals of in-service education: are identifiable: 
knowledge acquisition, skill training, attitude change and development, gen- 


eral self-improvement, and program knowledge and implementation. 


NSF further states the following about in-service activities: (26) 


ienced teachers keep current in their content area or 
Rone skills. In-service education activities have 
a aaaed to ignore the problems of beginning teachers and have 
failed to help beginning teachers become master teachers. : 
Instead, in-service activities have, in addition to improv- 
.ing content knowledge, concentrated on helping teachers deal 
with the proliferation of educational hardware, function 


\__ pert Generally, in-service activities have been designed to help 
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adequately in relation to new educational tasks (such as mainstream- 
ing), or become more aware of information related to learning and 
instructional theory. Programs and activities appear, in many in- 
stances, to be developed to meet a specific need at a particular 

. time, with little thought to sequence and continuity of in-service 
programs. The net effect is often of the patchwork or band-aid 
variety, with little or no formative or summative evaluation of pro- 
grams and activities being done. 

es 


RPC OMMENDATI 


. The Committee recommends that addition- 
ak preservice 
the use of 


An-senvice grams inckude si An 
| ste eons 
: RECOMMENDATI he Committee recommends that Sieh LEA 


seek help and cooperation fom industry in providing scei- 
ence programs which make use of cwrrent technology. 


The Committee feels that science educators should act instead of react to 
the computer age. School systems should take the lead in preparing their 
staffs to be technologically-literate. Area business resources should be uti- 
lized to achieve this goal. ’ 


The explosion of computer technologies has made available to the educa- 
tional community a vast array of hand-held calculators and personal computers. 
The question arises as to whether science personnel of North Carolina are pre- 
pared and trained to capitalize on innovative technologies in information and 
communication. 


Preliminary sketches of information seem to indicate that training in the 
use of calculators and computers is usually based on personal interests of 
science teachers rather than on a well-coordinated plan of training and usage. 
Weiss (28) indicated that while 36% of all 10-12 schools surveyed had comput- 
ers, only 9% of 10-12 science classes ever use them. This study was conducted 
during 1976-77 and, hopefully, science usage of computers has increased since 
that. date, 


The Committee feels that North Carolina is one of the most forward-look- 
ing states when it comes to use of computers. Under the leadership of Gover- 
nor James Hunt, the State Department of Public Instruction, key university 
leaders, and the North Carolina School of Science and Mathematics, hundreds 
of teachers have taken introductory training in the use of personal computers. 
The Committee feels that this training should continue for hundreds of addi- 
tional teachers. 


, 
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RECOMMENDATION 21. The Committee recommends that the State 

Department of Public Instruction (Division of Science) ap- 
point and work with a committee to study the Levels of, and 
mequinements for, Science certification and to present rec- 
ommendations to the Division of Teacher Education Standards cat 
and Certification. “i 
RECOMMENDATION 22. The Committee recommends that subject = 
matter competencies and professional competencies be Listed 42 
for each Level of certification. 


wae 


Certification isa legal prerequisite (G.S. 115-155) for employment in 


_ the North Carolina public schools in all professional positions. Certifica- 


tion is issued to individuals by the Division of Teacher Education Standards 


and Certification, North Carolina Department of Public Instruction, upon the 


recommendation of a college or university after the individual has success- 


fully completed an approved teacher education program. 


The Committee feels that certification levels should be more refined 
than in the past. Each level has specific subject matter competencies and 
professional competencies that could and should be clearly delineated for 
students and institutions alike. The Committee feels that, in many in- 
stances, the science backgrounds of the 4-6 and 6-9 teachers of science 
should be broadened in the various areas of science. At the same time, the 
uniqueness of the students at. these age levels makes an increase in compe- 


.tencies in learning theories and methodology also appropriate. 


The Committee also feels that an increase in subject matter competen- 
cies should be required for the 300 certification which allows a teacher to 
teach all sciences. The subject matter competencies should include study in 
the four major areas of earth science, biology, chemistry, and physics as op- 
posed to concentrating most of the science course work in just one area. 
Hopefully, this will provide-a-teacher with a broader base of science subject —— 


matter. 


Table IV portrays certification criteria used in defining certification 
in regard to the science subjects assigned to a teacher to teach. The des- 
ignations in this table were used in determining the percentage of teachers 


who were appropriately and inappropriately certified to teach each subject. 
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TABLE IV 


SUBJECT AND CERTIFICATION AREAS (16) 


=§5. 


The criteria used to establish Table IV are not correlated totally with 
state standards which govern who may teach what and be considered appropriate- 
ly certified. For example: A teacher with intermediate certification may’ 
teach science in grades 7-8 and be considered appropriately certified accord- 
ing to state standards. In other words, a person who has an intermediate cer- 
tificate with a concentration in mathematics might be teaching earth science 
at the 8th grade level. Table IV would indicate that this teacher is inappro- 
priately certified to teach earth science since the teacher's concentration is 
not in science or earth science. According to state standards, this teacher 
would be considered appropriately certified since he/she holds an intermediate 
certificate. 


Another fallacy in the current certification an appears when con- 
sidering an individual teacher who holds the science 300 certification, which . 
represents the broadest and most comprehensive certification a teacher of 

science may hold. With this certification, teachers are considered appropri- 
"ately certified to teach all sciences when, in actuality, they may have never 
received any formal training or course work in the area they are instructing. 
In the final analysis, the percentage of inappropriately certified science 
teachers is much higher than records indicate in the North Carolina Science 
Teacher Profile. 


Takle V shows a relationship between courses taught and certification of 
teachers who ee them during the school year 1980-81. When compared to 
upper level teachers, a large percentage of life, earth, and physical science 
teachers were inappropriately certified for their assignments. The percentage 
of appropriately certified teachers increased in I980-81 by 0.3% for grades 
7=12. 


Only 52% of the teachers who taught science in grades 7-9 were appropri- 
ately certified for their assignments. It is interesting to note that 59% of 
the student science enrollment was in grades 7-9. Eighty-six percent of the 
teachers who taught science in grades 10-12 were appropriately certified. 
Approximately 98% of those who taught advanced biology were appropriately cer- 
tified. , Physics, environmental (ecology), and aviation science had the high- 
est percentage of inappropriately certified teachers in. grades 10-12 (16). 
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TABLE V 


SUBJECTS AND CERTIFICATION (16) 


: __Percentage . 
soyeers | Tee” [Paes 
0092 Life Science — ‘ ; ‘ 
0092 Earth Science 
3010 Physical Science 
3111 Biology 
3120 Advanced Biology 
3210 Chemistry 
3220 Advanced Chemistry 
3310 Physics 
3320 Advanced Physics 
3600 Applied Science 
3700 Marine Science > 


3990 Special Interest Science 


3991 Environmental (Ecology) 
3992 Anatomy §& Physiology 
3993 Aviation Science 


Table VI lists the total number of Hisense per subject taught. It also 
gives the percentage of classes per subject taught by appropriately certified 
‘teachers and the percentage of classes per subject taught by inappropriately 
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certified teachers. The total number of classes taught in 1980-81 in grades 
7-12 was 13,590. The display of data presents a clear picture of the relation-.... 


| 


ship between classes taught and the certification of the teacher on a per class 
basis. 


* 

Considerable duplication exists in the 5,260 teacher count. In fact, 1,673 
(S,260 - 3,587 = 1,673) of that number represent duplicated counts. This 3 
occurs shen a teacher teaches more than one science course. For example,:if 

a teacher teaches earth science and physical science, that person represents 
two of the 5,260 count--one for gach course taught, regardless of the number 
of classes taught. 


* 
* 


* 4 


*Represents percentages of the teacher count (5,260). 
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TABLE VI 


SUBJECTS AND CERTIFICATION PER CLASS (16) 


Percentages of Classes Taught by: 


Subjects Classes pia bees Tnappropriseedy 


. Certified 
; TeacherS Teachers 
0092 Life Science 
0092 Earth Science 
3010 Physical Science 
3111 Biology. 
3120 Advanced Biology 
3210 Chemistry 
3220 Advanced Chemistry 
3310 Physics 
3320 Advanced Physics 
3600 Applied Science 
3700 Marine Science 
Special Interest Science 
Environmental (Ecology) 
Anatomy §& Physiology 
Aviation Science 


In 1961, the National Association of State Directors of Teacher Education 
and the American Association for the Advancement of Science prepared a set of 
guidelines for the preparation of elementary and secondary school science 
teachers. These guidelines emphasized a thorough, college level study of the 
subject which the preservice student is preparing to teach, with a major in 
the subject area rather than in education. Appropriate methods. courses were 
included in the preservice student's program. | 


“the percentage of classes in 1980-81 being taught by appropriately certified 
teachers made a slight improvement of two-tenths of 1%. 


"Represents percentages of the classes (13,590). 


* 
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In 1971, the guidelines were veviaes to include 12 area&’ of concern: 


_1) humaneness, 2) societal issues, 3) ndture of sciencef 4) science compcten- — 


cies, 5) mathematics for science teachers, 6) basic mathematics competencies, 
7) algorithms and computing, 8) modeling in science, 9) communication of sci- 
ence, 10) learning conditions, 11) materials and strategies for teaching, and 
12) continuous learning. i 


The 1971 guidelines had a broader focus than the subject matter require- . 
ments of the 1961 guidelines. They emphasized that teacher education should 
be liberal education and that teaghers should be familiar with societal is- 
sues as well as subject matter competencies. 


Trends in impleméntation of certification standards are difficult to 
identify. Certification standards are based upon competency statements fol- 
lowing the "approved program approach. Institutions tend to focus mainly on 
the number of hours of work “completed in the area of certification. Under the 
approved program approach, each institution in the state preparing teachers 
works within the broad framework specified by the State Department of Public 
Instruction for certification and translates criteria into specific courses or 
preparation programs for a particular institution. The college or university 
is responsible for deciding if an individual meets the requirements for certi- 
fication. 


Based upon'the "Summary of NSF Literature Review in Science Education" 
(26), the following trends were noted: 


Content requirements in science for certification of elementary 
school teachers appear to have changed little over the past two 
decades. While some states specifically indicate a certain num- 
ber of credit hours/courses in sciencé, others consider science 
only as a part of the general education component of a preservice. 
Student's undergraduate program. 


When secondary science teacher preparation requirements were con- 
sidered, the picture changed. After Sputnik (1957), science con- 
tent requirements for most state certification programs increased. 
This reversed a previous trend in which the number of credits for 
professional education courses frequently exceeded that of content 
hours in a subject to be taught. Certification patterns are still 
based largely on courses completed rather than on classroom per- 
formance. 


oy) 
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RECOMMENDATION 23. The Committee recommends: 


a) the employment of a sccence specialist (supervisor, 
coordinator, consultant) at each Local Education 
Agency to work with the teachers at the school Level 
to implement and maintain the science curriculum in’ 
oy North Carolina. 


b) the employment of science consultants for the eight 
state regional centers to work with central office 
Stakk and teachers in the Local school systems to 
dmpLement and maintain the science ewrrteukum an 
North Carolina. 

The local science supervisors would work closely with teachers, princi- 
pals, and other central office staff to help ensure quality programs in the 
sciences. The eight regional center specialists would be close enough geo- 
graphically to provide the assistance needed to implement the recommendations 
of this Committee. These specialists, working closely with the other divi- 
sion staff members, the local supervisors, and the teachers, would help en- 


sure a quality science program for the students of North Carolina. 


In 1978, the National Science Teachers Association adopted a resolution 
calling for local school districts to employ one or more science special- 
ist(s) (supervisor, coordinator, consultant) to improve the quality of sci- 
ence education in the public seMools of the United States (23). It is in- 
teresting to note that the number of science supervisors in the LEAs in 
North Carolina has decreased in the past few years. Many science special- 
ists are being replaced by curriculum generalists. Weiss (28) notes the 


_ following on the national level: 


More than half of all school districts in the country, especially » 
' small districts and those in rural areas, have no persons respon- 
sible for districtwide supervision or coordination. And, while 
approximately’ 75% of ‘schools with grades’ 10-12 have’ Science Depart= 
ment Chairmen, more than half of all elementary and junior high 
schools do not.” Furthermore, while 90% or more of elementary school 
principals feel "adequately qualified" or "very well qualified" to 
supervise instruction in reading, math, and social studies, almost 
20% feel "not well qualified" for science supervision. Thus, the 
elementary school teacher who feels inadequately prepared to: teach 
science (and one out of six feels this way) may not be able to get 
help from the principal, and is unlikely to have a Science Depart- 
ment Chairman or a district science supervisor to turn to for help. 


Of the 143 LEAs in North Carolina, only seven have full-time science 
supervisors while eight other LEAs have supervisors with dual responsibili- 


ties, usually science/math. 


wre 
if 


-64- 


The Committee recognizes the valuable services that the members of the 
Division of Science of the State Department of, Public Instruction provide the 

schools across the state. At the same time, the Committee recognizes that 

the limited staff of one Director, one Assistant Director, and two Consultants 


cannot, hope to provide the daily assistance needed by many teachers. 
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Po. . eal 
Chairman : ; : 
Ira Trollinger 
Science/Math Supervisor 
Buncombe’ County Schools 4 
391 Hendersonville Road " 


__ Asheville, NC 28803 fe 
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Curriculum subgoamittee 


‘Subcommittee Chairhan 


Ronald. Simpson f 


Professor of Science Education 
Dept. of Mathematics §& Science Ed. 


“ School of Education 
_ _ N.C. .State University 


. 


Raleigh, NC 27650 aa 


"Ralph Bare 
’ Chemistry/Physics Téqutiee: 
; Southeast Guilford Sr. High School 
*4530 Sautheast School Road” 
Greensboro, NC 27406 © 
(919): 674-0816 -- : 
Guilford County School :Systen 
George Bland 7 2 
- 408° Farmstead Drive .«- 
Cary,‘NC 27511 « Sk, 
(94%) 467-2812 So 5: 
“Affiliation: ‘Manager, Optical Com- 
munication Technology, 
IBM. : 


" 
Cafl. insta ae 
4113. Glen Laurel Drive 


Raleigh; NC 27612 
(919) 787-3603" 


‘i 
Affiliation: | cache 
‘* ae 
Doris ‘Holland Ti kgf 


Life Science Teacher 


- West Cary Junior aaah School 


- 1000 Evans Road 


- Cary,. NC 27511 
(919) 467-6121 
Wake County , ‘School systen 
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Now 


‘MEMBERSHIP OF SCIENCE CURRICULUM® STUDY COMMITTEE 


> 


Principal 


* South Mebane Elementary School 


South Third Strect ‘ 

Mebane, NC 27302 24 
(919) 563-6905 

Alamance County School System 

Now 

Director 

Office of Instructional Develop. ” 
164’ Psychology Building 

‘University of Georgia 


Athens, GA 30602 ° 
(404) S42-1355 


Now 


Asst. Dean for Undergraduate 
Student Services 

School of Engineering 

N.C. State University 

Raleigh, NC 27650 

(919) 737-3693 


Jacob Hord 

Principal 

Gardner Park Elementary School 

820 Sandy Lane 

Gastonia, NC 28052 

(704) 864-7292 
Gaston County School System \ 


Pete Knudsen . Now 
617 Macon Place “ r 
Raleigh, NC 27609 President 
Quline Corporation 
(919) 787-0601 P. 0. Box 58427 
Affiliation: Director, Nonwovens Pree 


Raleigh, NC 27658 
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» 


Charles Lytle 

Professor of Zoology 

Biological Sciences Interdepart- 
mental Program 

N.C. State University 

Box 50328 

Raleigh, NC 27650 

(919) 737-3341 


Gerry Madraza 

Demo Science Coordinator 
Alamance County Schools 
Box 358 

Graham, NC 27253 

(919) 226-8465 


Earl Raynor 

Asst. Superintendent, Curriculum 
Wayne County Schools 

Box GG 

Goldsboro, NC 27530 

(919) 736-1104 


Renee Smith 

1117 Shetland Court 

Raleigh, NC 27609 

(919) 781-2528 

Affiliation: Student - Sanderson 
High School 


Lutricia Turner 

P. O. Box 559 
Garner, NC 27529 
(919) 772-5803 
Affiliation: Parent 


Facilities Subcommittee 


Subcommittee Chairwoman 
Ross Baker 
Biology Teacher “ 
N.C. School: of Science § Math- 
ematics 
West Club Blvd. & Broad Street 
Durham, NC 27705 ‘ 
' (919) -683-6656 
Ernest Bibby - Now Q 
Science/Math Supervisor. 
Vance County Schools 
—————— 
_Henderson, NC 27536 
(919) 492-2127 


Science/Math Consultant 
_Granville..County..Schools nr coer nema 
Box 927 
Oxford, NC 27565 
(919) 693-4613 


Virginia Craig 

K-3 Teacher 

Creedmoor Elementary School 

Creedmoor, NC 27522 

Granville County School System 

Barry Hounshell 

. Professor of Science Education 

Dept. of Curriculum § Instruction = 
School of Education 


Chapel Hill, NC 27514 a+ : ae # 
(919) 966-3291 


Leroy Miller 
Principal ¢ 
East Mecklenburg High School 
6800 Monroe Road 
Charlotte, NC 28212 
(704) 537-3031 
Charlotte/Mecklenburg County 
School System 


Staff Subcommittee 


Subcommittee Chairwoman : ‘ 
Betty Bowman 

Principal 

Broadview Middle School 

Broadview Drive ° 

Burlington, NC 27215 

(919) 227-2766 

Burlington City School System : . 
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Richard Berne 

Professor of Science Education 
Department of Science Education 
School of Arts and Sciences 
Western Carolina University 
Cullowhee, NC 28723 ; 
(704) 227-7476 


John Booth 

Earth Science Teacher _ 
Githens Junior High School 
Route 7, Garrett Road 
Durham, NC 27707 


——-£919}--489-7481-— 


Durham County School Syston 


Danny Cornelius Now 
6th Grade Teacher 

Irving Park Elementary School 
1310 Sunset Drive 

Greensboro, i 27408 


Principal 

Peck Elementary School 

1601 West Florida Street 
Greensboro, NC 27405 

(919) 275-9528 

Greensboro City School System 


Rachel Keziah 

General Supervisor 

New Hanover County Schools 
Box 390 

Wilmington, NC 28401 
°(919) 763-5431 


Greg Murphy 

3005 Downs Court 

Raleigh, NC 27612 

(919) 782-3864 

Affiliation: Student - Broughton 
High School 
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rie CONSULTANTS FOR SCIENCE CURRICULUM STUDY COMMITTEE te 


Consultants who made presentations at one or more meetings of the Science Fa 
Curriculum Study Committee: — 


G. P. Williams . 

Professor of Physics 

Wake Forest University 

Winston-Salem,..NC...27109 

Committee on Science § Math- 
ematics Education 

N.C. Board of Science § 
Technology 


*Charies Coble 

Associate Professor 

Dept. of Science Education 
East Carolina University 
Greenville, NC 27834 


W. N. Day 

Asst. Purchasing Administrator 
Purchase & Contract Division 
Department of ‘Administration 
Raleigh, NC 27611 


Carroll Calhoun 

ESEA Title IV-B Coordinator 
Office of Federal Programs 
Dept. of Public Instruction 
Dept. of Public Education 
Raleigh, NC 27611 


Sam Adcock 

ESEA Titles IV, VI Supervisor 
Division of Federal Programs 
Controller's Office 

Dept. of Public Education 
Raleigh, NC 27611 


Claude Warren 

Director 

Division of Textbooks 
Controller's Office 

Dept. of Public Education 
Raleigh, NC 27611 


*Consultants on a Continuing Basis 


J. Arthur Taylor 

Director 

Division of Teacher Education 
Standards & Certification 

Dept. of Public Instruction 

Dept. of Public Education 

Raleigh, NC 27611 


William Brown 

Director 

Division of Research 
Research §& Development Area 
Dept. of Public Instruction 
Dept. of Public Education 
Raleigh, NC 27611 


Cleo M. Meek 
Assistant Director 
Division of Mathematics 
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Instructional Services Area 
Dept: of Public Instruction 
Dept. of Public Education 
Raleigh, NC 27611 


Mary Purnell 

Special Assistant 
Elementary Education 
Instructional Services Area 
Dept. of Public Instruction 
Dept. of Public Education 
Raleigh, NC 27611 


*Fred Beyer 

Math/Science Supervisor 
Cumberland County Schools 
P. O. Box 2357 
Fayetteville, NC 28302 
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APPENDIX C 
SDPI STAFF FOR SCIENCE CURRICULUM STUDY COMMITTEE 


members of the State Education Agency assisted the Science Curricu- 
Committee with their work. The following, however, met regularly 
served as advisors and/or staff to, the Committee. 


ructional Services Area 


” 


oma OLTy..Beaver.,..Deputy.Asst..Superintendent 


Wayne Dillon, Special Assistant 
Middle Grades Education 


William McMillan, Special Assistant ‘ 
Secondary Education 

Betty Moore, Special Assistant | 
Curriculum and Administration 


Mary Purnell, Special Assistant 
wd ERIE) Ponaation 


_Division of Science... . -2—»— - -+ ——-- ~ 


Paul Taylor, Director 
Liaison Person - Facilities Subcommittee 


David L. Mallette, Assistant Director 
Liaison Person - Staff Subcommittee 


1 


Clinton L. (Jake) Brown, Consultant 
Coordinator - Science Curriculum Study Committee 


William E. Spooner, Consulta t 
Liaison Person - Curriculum Subcommittee 


Ann Watkins, Consultant 
Liaison Person - Facilities Subcommittee 


Ruth Lawson, Secretary 
Secretary for Committee 


Patricia Smith, Secretary 
Secretary for Committee 
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APPENDIX D 


2 ‘ 
January $-6, 1981 


Organization of Committee 


- Historical Perspectives 


mm oCLence..Teacher..Profile 


- Teacher Certification 

- Science Textbooks 

- Status of Science Education Nationally 

- Status of Science Education in North Carolina 
- Subcommittee Meetings _ 


February 24, 1981 
- Science Finances/State.and.Federal Funds 


- Science Textbook Adoption 
- Science Teacher Certification 


- Subcommittee Meetings 


April 9, 1981 


- Statewide Testing in Science { 
- Coordination of Math and Science Curriculum 


- Subcommittee Meetings 


May 12, 1981 


- Problems with Earth Science 
- Subcommittee Meetings 


- Subcommittee Presentations to Full Committee © 


June 2-3, 1981 
- Staff Subcommittee Meeting 


June 16, 1981 
- Curriculum Subcommittee Meeting 


<The 


- LOG OF SCTENCE CURRICULUM STUDY COMMITTEE MEETINGS 


Charge and Remarks from State Superintendent, Deputy State Superintendent, 
Asst. State Superintendent for Instr. Services 
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June 16, 1981 
- Facilities Subcommittee.Meeting 


June 23, 1981 
- Subcommittee Meetings 


_* Staff Subcommittee Report to Full Committee and Reactions 
* - Curriculum Subcommittee Report to Full Committee and Reactions . 
- Facilities Subcommittee Report to Full Committee and Reactions 


Eee a Se ee ee cee eS RRR Te TE BE RE siege ae en 
February 3, 1982. f 
- Consideration of Draft of Final Report 
“- Approval of Major Recommendations and Suggestions for Refinement of Report } 
- Opportunities to Present Minority Opinions 
- Appointment of Committee Chairman and Coordinator for Final Editing and 
Production of Repor | 
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10. 


Oo 


12. 


13. 


14. 


15. 
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